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BBEJAEHUE

Hac okpyxaetr orpoMHOe KOJIMYECTBO MAIIWH, KOTOPBIC MPU3BAaHBI 00ECTIEUNTh KOM(MOPTHBIE
YCJIOBHS JKM3HHU YeJIOBEKY. W MX KOJIMUYECTBO C KaXIbIM T'OJIOM yBelnunBaeTcs. COBEPIICHCTBYIOTCS
paHee CHPOEKTUPOBAHHBIE W CO3JAIOTCS MPUHLUIHMAIBGHO HOBBIE MAIIWHBI, YTO 3aCTaBJIsIET
WU3MEHSTHCS U MPOU3BOJICTBEHHBIC MPOIIECCHI, BOSHUKAET HOBOE 000PYJIOBAaHUE, TEXHOJIOTHH, B TOM
YHUCJIE U TO, KOTOPBIE UCTIOIB3YIOTCS IPU KOHTPOJIE U3ACIIUMN.

KoHTposib  sBJISIETCST HEOTHEMJIEMOM YaCThIO JIFOOOTO0 TEXHOJIOTMYECKOro TMpoliecca, OH
OyKBaJIbHO TIPOHHM3BIBACT BCE OTambl IMPOM3BOJCTBA H3NENHs, 0Oe3 Hero He OOOUTHCh W TpHU
nedeKTalii ¥ PEeMOHTE, TpPH OTPabOTKE TEXHOJOTMYECKUX TIPOIECCOB M YIPaBICHUU HWMHU.
HenpaBuiibHO BBIOpAaHHBIE CPEICTBA M TEXHOJOTHS KOHTPOJS MOTYT OBITh NPUYMHOW OONBIIUX
MaTepualbHBIX TIOTEPb, CHHU3UTh KOHKYPEHTOCHOCOOHOCTh MpeanpusaTus. B To ke Bpems
HEe0OOCHOBAHHO 3aBBIIIICHHBIE TOYHOCTDh M 00BEM KOHTPOJIS MPUBOMAT K YBEIIMYCHHUIO CEOECTOMMOCTH
H3IEIIHSL.

B cBs3u ¢ 3TUM HHXEHEPY-TEXHOJIOTY CHEIUAINCTY B 00JIaCTU MAIIMHOCTPOUTEIILHOTO
MIPOM3BOJICTBA B CBOEH MPAKTUYECKON IEATEIHHOCTH MPHUXOAMTCS NMPUHUMATH PEUICHUS O BBIOOpPE
METOJZIOB M CPEICTB KOHTPOJs. Jljist 3TOro OH JIOJDKEH 00J1alaTh COOTBETCTBYIOIIMMH 3HAHHMSIMHU U
ymeHnussiMu. C 3TOH 1enpl0 B mIporpammy noarotoBku crnenuanbHoctd 151001 «Texnonorus
MalIMHOCTPOSHUS» U OB BKIIFOYCH YUeOHBIN Kypce «TeXHOIOTHS KOHTPOJISI U UCIIBITAHUN MAIlluH.

1 [NonsTHE KauecTBa MPOAYKIIMH

[Ipouecc co3maHuss MalIMHBI BKJIIOYAET TPU dTana: MPOCKTUPOBAHHUE, HW3TOTOBICHHUE U
KOHTpoJIb. Bce Tpu »3Tama SBISAIOTCS TPYAOEMKHMH, B3aUMOINPOHUKAIOIIMMU U B KOMILIEKCE
OTIPECIISAIOT KAYeCTBO Oy yIIeH MaIHbI (TPOYKIIUH MAITUHOCTPOUTEITHHOTO TPOU3BOJICTBA).

[ToTpebutenu MpoayKIMK OTHOCST K MPOJYKIIMU BBHICOKOT'O KadyecTBa TaKylo, KoTopas Ooiee
BCETr0 OTBEYAET MX MpPEACTaBJIEHUsIM O KadyecTBe. O KauecTBE TOM WJIM MHOM MPOAYKIHMH MOXHO
FOBOPUTH TOJBKO B CBSI3U C TEM, IS KaKUX LEJE€d OHa mpeaHa3HadyeHa. J[pyrumu ciaoBamu, O
COOTBETCTBUH CBOMICTB IIPEIMETA €r0 HA3HAYEHUIO.

Hamnpumep, kpynHbie crieluaaucThl B 00JaCTH UCCICIOBAHUI U KOHTPOJISI KauecTBa DTTUHTEP
u Cuttusar (Hunepnauapl) CYUTAIOT, YTO KA4€CTBO — JTO CTENEHb COOTBETCTBUS JAHHOTO MPOAYKTa
TpeOOBaHUSAM, TPEABIBISIEMBIM K 3TOMY IIPOJYKTY €T0 Ha3HAYCHUEM.

Jlroboe wu3nmenwie WMeeT MHOXKECTBO pAa3IMYHBIX CBOMCTB. Hampumep, s MalleHBKOTO
CTAJILHOTO IlIapHKa - 3TO Macca, 00beM, (popma, LIBET, TBEPAOCTb, YIPYTOCTh, 3JIEKTPONPOBOIHOCTD,
KOPpPO3HOHHAs1 CTOMKOCTb, HW3HOCOCTOMKOCTH M Jp. HO Bce 1M 3TH CBOMCTBA 3HAYMMBI IS
BBITIOJIHEHUS UM CBOETO CIIy)KeOHOro HaszHaueHusa? I ecnu BHUMATENBHO H3YyYUTh IEpEeUYEHBb
IPUBEACHHBIX CBOWCTB IIApUKa, TO MOXXHO 3aMETHUTh, YTO HE BCE OHU BAXKHbI B IIEPBYIO OYEpE.b, a
HEKOTOpbIE — BOOOIIE HEBAXHBI, HAIIPUMEP IBET. Eciy mpeanonoxuTh, 4To MIAPUK MpeTHA3ZHAYEH
JUIS IIApPUKOIIOAIIMIIHAKA, TO €ro LBET WM DJIEKTPOIPOBOJHOCTH MOXXHO HE YUYUTHIBATH CPEIH
CBOWCTB, ONPEACNSIOMMX KayeCTBO JAHHOTO H3Aenus. B CHHCOK BaXXHEMIIMX CBOWCTB,
ONPEACISIIOINX KAavyeCTBO WIAPUKOB JUIS IHAPUKOMOMAIIWIIHUKOB, CJIEAYET BKIKOUYUTH TOYHOCT,
TBEPAOCTh, KOPPO3UOHHYIO CTOUKOCTh, U3HOCOCTOMKOCTb.

B cooTBeTcTBUU CO CTaHIAPTOM CBOWCTBO MPOAYKIIMUA — 3TO €€ 0OBEKTUBHAsS OCOOEHHOCTb,
KOTOpasi MOXKET TPOSIBIATHCS MPU CO3JAAHUH, YKCIUTyaTallMi WKW MOTPEOJICHUH TAaHHOW TPOIYKITUH.
CBoiicTBa IpOAYKIMU HYKHO 3HATh U YUUTHIBATh HA BCEX CTAUAX €€ KU3HEHHOro 1ukia. Hanpumep,
CBOMCTBO METAJUIOB M3MEHATh CBOU JIMHEHHBIE pa3Mepbl (CKUMATHCS, PACIIUPATHCS) B 3aBHCHMOCTH
OT U3MEHEHUN TEMIIEPATypPbl OKPYKAOIIEH CPEABI U IIPU U3TOTOBIECHUH, U IPH IKCILTyaTalluH.

B cooTBeTcTBHM C TOCYIapCTBEHHBIM CTaHAApTOM: «KayecTBO MpOayKIIMU — COBOKYITHOCTh
CBOWCTB TPOAYKIHUH, OOYCIOBIMBAIONINX €€ TMPUTOJHOCTH  YIAOBIETBOPATH  OIpEIeICHHbBIE
MOTPEOHOCTH B COOTBETCTBHH C €€ Ha3HAYCHHEM». B TO ke Bpemsi pabOTHUKHU OT/IEIIOB TEXHUYECKOTO
koHTposs npeanpusatuii (OTK) cuntaroT kayeCTBEHHON MPOAYKIIUEH BCIO TOJHYIO MPOIYKIIUIO CBOETO
3aBoma wuiu (aOpuku. ['omHOW TPOMYKIIMEW CUWUTAETCS Takas NPOIYKIMSA, CBOWCTBA KOTOPOM
COOTBETCTBYIOT TpPEOOBAHMSIM UYEPTEKEH, CTaHAAPTOB, TEXHUYECKUX YCIOBHM, TEXHOIOTUYECKUX
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JOKYMEHTOB.

Ho ecnu kauecTBO MpOAYKIHMH — 3TO COBOKYIHOCTH OIPENEICHHBIX CBOMCTB, TO OTIUYUTH
JYYIIYI0 NPOAYKLHIO OT XOPOIIEH, XOPOIIYI0 OT IJIOXOW MOXHO TOJBKO IO COAEPKAHUIO Ka)KI0ro
CBOMCTBA B ATOW COBOKYIHOCTH, TO €CTh KaXK/I0€ CBOWCTBO HYKHO U3MEPHUTh U MPEJICTaBUTh €ro
YPOBEHb TO JIM YHUCIOM, TO JIM JIPYroll XapaKTepUCTUKOM. [l onpeneseHus ypoBEHs KayecTBa
MPOJYKIMK, TPUMEHSIOT CcucTeMy moka3areneil. [lokazarenb kadecTBa MNPOAYKIUU — 3TO
KOJIMYECTBEHHAs! XapaKTEPUCTHKA OJHOIO WJIM HECKOJIBKUX CBOMCTB IPOJYKIIMM, COCTAaBIISIIOIINX €€
KauecTBO.

Cy1ecTByeT HECKOJIBKO Pa3HOBHUIHOCTEN IOKa3aTesel kauecTsa npoaykuuu. CaMblil mpocToi
— eauHU4YHbIi. EauHU4YHBIA TOKa3aTellb KayecTBa JAeT KOJMYECTBEHHYIO XapaKTEPUCTHKY JIHIIb
OJTHOTO CBOKMCTBa MPOAYKIHMH: Hampumep, Macca mamuHbl 1000 kr; ee rabapuTHBIE pa3Mepbl
1500x1000x1050 Mm. OgHako AajneKko HE BCE CBOMCTBA, OMPEACIISIIONINE KAaYeCTBO U3JCIIHI, MOXKHO
BBIPA3UTh E€AMHUYHBIMU II0OKA3aTENIIMU KadyecTBa, HalpuUMeEp, YZAEJIbHas TPYIOEMKOCTb, YIEJIbHas
ce0ecTOMMOCTh — TO yIeJIbHbIE TOKA3aTENH.

Haunbonee o0muM mokaszaTeneM KadecTBa H3ACTHs SBISAETCS HWHTETPAIbHBIN IOKa3aTellb
KauecTBa MNpoayKuuu I - OTHOIIEHHWE CyMMapHOro moje3Horo 3¢dexkTa OT HCHOJb30BaHUS
npoaykiuu (D) K CyMMapHBIM 3arparaM Ha ee¢ co3manue (3.) u skcmyatanuto (3,). OH oTpaxaer
MIPEJICTABJICHHE O KayeCTBE MPOAYKIMH KaK SKOHOMUYECKOHN kaTeropuu. MHTerpanbHbIN MOKa3aTeNlb
KadecTBa MPOIyKIHH Y BEIMHUCISIOT 110 popmyIie
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YpoBeHb KayecTBa M TEXHUYECKUU YPOBEHb MPOAYKLHMH ONPEAEISAIOT KaK OTHOCHUTEIbHYIO
XapaKTepUCTUKY KadecTBa NPOAYKLIHMH, OCHOBAHHYIO HA CpPaBHEHHM U CONOCTaBICHMM 3HAYEHUH
MoKa3aresiei KauecTBa OLIEHHMBAEMOW MPOAYKIIMHU C COOTBETCTBYIOIIMMHU 0a30BbIMU 3HaueHUsIMU. X
OIIpe/IeJIEHUE BO MHOTMX CIy4yasX SIBJSETCS CJIOXHBIM, IOJYac MPOTUBOPEUMBBIM IporeccoM. Jlo
Hayajla MPOEKTUPOBAaHUS HOBOW MaIIMHBI cO37aeTcsi 0a30BbIi OOpaszelnr — 3TO 4alle BCEro He
HaTypaJbHasg MallMHA W3 MeTajyla M JPYrMX MaTepuayioB, a o0pa3 MallMHbl JIaHHOTO BHJA,
oOnanaromuil He0OXOANMMON COBOKYITHOCTBIO 0a30BbIX MOKa3aTesel COBPEMEHHOTO YPOBHS, KOTOpas
OyZeT, COrjJacHO Hay4HbIM IIPOTHO3aM, YAOBJIETBOPATh MOTpeOUTeNned Onvkailliie MaTh JIeT.
KonnyecTBeHHbIE BBIpaXXKEHUSI CBOWCTB 0a30BOro oOpasla SBISIOTCS 3HAYCHUSMH 0a30BBbIX
MoKa3aresiel, KauecTBa IMPOEKTHPYEMOM MalllMHBL. Y’K€ Ha 3TOM JTale 3aKjaJbIBAalOTCS METOJbl U
CpeAcTBa KOHTPOJISL Oyayliei MalluHbl.

TexHU4eCKui ypOBEHb MHMPOAYKLIHMH SBIISIETCS BAKHEWIIEH COCTaBIAIONIEH KOMIUIEKCHOTO
MOHATHSI «KAa4ecTBO MNpoAaykuuu». Ho He MeHee BaKHOM COCTaBIISIIOIIEH SIBISETCS M KadeCTBO
M3TOTOBJIEHUS 3TOM MpoAyKuuu. Ha cTtaguu M3roToBIIEHHS BaKHYIO POJb B 00ECIIE€YEHHH BBICOKOTO
KayecTBa BBITYCKAEMOM MPOAYKIUH, HNPEIyNpekAeHUH Opaka Hrpaer cucTeMa TeXHHYECKOIro
KOHTpPOJISI Mpou3BoAcTBa. KOHTPOIb M MCHBITAaHUS MAIllMH SBJSIOTCA TaKHMMH K€ HEOThEMJIEMBIMU
4acTAMH IIpoIiecca CO3JaHus BBICOKOKAaUYECTBEHHBIX COBPEMEHHBIX MAIllMH, KaK UX MPOEKTUPOBAHUE U
usrorosieHue. [lpuuem 06beM TEXHUYECKOTO KOHTPOJISI 3aBUCHUT OT CJIOKHOCTH M TOYHOCTH W3JIENHS
U MOXeT cOoCTaBATh 10 50% OT TPyA0EMKOCTH M3rOTOBJIEHHUS JeTaield u cOopku MamuHbl. KoHTpoIb
MOKET OCYUIECTBIIATbCS HAa BCEX ATalax W3TOTOBJIEHMS M3/ENMs, HauMHas OT BXOJHOTO KOHTPOJIS
MaTEpUAJIOB U 3arOTOBOK M 3aKaHYMBAs IPUEMOYHBIM KOHTPOJIEM, PETYIMPOBKON U HUCIBITAaHUSIMU. B
3aBUCHUMOCTH OT MpPHUMEHSEMbIX METOJOB M CPEACTB OINEpaluy KOHTPOJS MOTYT JAeNUTh
TEXHOJIOTUYECKH MPOLIECC NU3TOTOBICHMSI U3AEIUS HA YaCTH, TEM CaMbIM OIIPENENss TPYL0EMKOCTb, a
COOTBETCTBEHHO U ce0eCcTOMMOCTh u3aenus. [1oaToMy OoYeHb BaXKHO OMpPENEIUTh MECTO KOHTPOJIS B
TEXHOJIOTUYECKOM IIPOLIECCE N3TOTOBIEHUS U3ACIUS.

CBoiicTBa TPOAYKLMU BBIPAXKAIOTCS KOJMWYECTBEHHO, IIOKa3aTEeNIIMH KadecTBa ATOU
npoaykuuu. [lokasarenu kauecTBa AENATCS HA TIPYNIbl B MOPSJAKE MX 3HAYUMOCTH ISl ONHUCAHMS
Ka4yecTBa U3JICIINH.

IlepByro rpynmy COCTaBISIOT IOKAa3aTeNM HA3HAYEHMsT — OJHA W3 BAXKHEHIIMX TIpYII
MOKa3aTesiell KayecTBa, XapaKTepu3yrmas T€ CBOKWCTBA, payd KOTOPBIX U3JAENHS U co3narorcs. s
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MPOAYKIIUH MAIIMHOCTPOSHHS 3TO TMOKA3aTeNd MPOU3BOIUTEIBLHOCTH, TPY30MIOABEMHOCTH, CKOPOCTH,
MOIIHOCTH; IOKAa3aTelH, coJepkaniie MHOOPMALHUI0 O KOHCTPYKTUBHBIX OCOOEHHOCTSAX MAIIUHBI,
TakMX, Kak Macca, 3aHMMaeMas IUIouaab, rabapuTHBIE pa3Mepbl, HauOONBIINK  pa3smep
oOpabaTpiBaeMON 3aroTOBKM U T. M. B OCHOBHOM 3TH moOKa3aTelM KOHTPOJHMPYIOTCS B Ipoliecce
UCTIBITAHUN MAIlINHBI.

[Tokazarenu HaJEKHOCTH — OJIHA M3 BAXXHEHIIMX TPYII MoKa3aTeseld KauecTBa MPOIYyKIUU
MAIIMHOCTPOEHMS MOCJIE€ TPYIIIbI MOKa3aTeneld Ha3HaueHusl. Hale:)KHOCTh OTpakaeT CBOMCTBO MallluH
COXPaHSTh COBOKYIIHOCTb CBOMCTB, ONpPEENSIONIMX HX KauecTBO, B IMpelesax, yCTaHOBJICHHBIX
MOKa3aTeIsIMH KauyecTBa, B TEUCHHE BCEro MEpHOJa SKCIUTyaTallid MAIlMH C y4YeTOM ILIaHOBOTO
o0CITyKMBaHUS U PEMOHTA.

KoHTponb Hage)KHOCTH MallMH — Ba)KHEHINAs COCTABIAIOUIAsl CHUCTEMbI KOHTPOJIS HX
kauecTBa. Kaxmas ocTaHOBKAa MallMHBI H3-32 MPEXKACBPEMEHHOTO HM3HOCA, BBIXOJA U3 CTPOS
OTACNBHBIX AJIEMEHTOB WJIM CHIDKEHUS! TEXHUYECKUX XapaKTEPUCTUK HUXKE JIOMYCTUMOTO YPOBHSI, KaK
MIPaBUJIO, BJIEYET 32 COOOM OoJblINe MaTepHalibHbIe YOBITKU, @ B OTJCJIbHBIX CIy4asX MOXET UMETh
karactpoduyeckue nocueactsus. OcoOeHHO OOJbIINE 3aTPaThl BPEMEHHU U CPENICTB BBI3BIBAET BHIXOJ
U3 CTPOSI YHUKAaJIbHBIX MAIllMH W arperaroB, K KOTOPHIM NPEABIBIAIOTCS BBICOKHE TpeOOBAaHUS I10
0€30TKa3HOCTH: 00OPYAOBaHNE ATOMHBIX JICKTPOCTAHIINIA, MOLIHBIE TYpOHUHBI, U JIp.

[Ipy u3yueHUM HAAESKHOCTH TEXHUYECKUX YCTPOMCTB paccMaTpUBAIOT JBa OCHOBHBIX
COoCTOSIHUS:  paboTtocnocobHoe u  HepaborocrmocoOHoe.  COCTOSIHHE  MAalmIuHBI  CUUTACTCS
paboTOCIIOCOOHBIM TOJIBKO B CIIy4ae, €CJIM OHAa MOXET BBIMONHATH 3aJaHHble (DYHKIUU, COXPAHIS
3HAYCHUs] CBOMX MIAapaMeTpoB B TpeJenaX, YCTAaHOBICHHBIX cTaHmapramu. Hapymenue
paboTOCIOCOOHOTO COCTOSHUSI MAallMH ¥ 000pYAOBaHMS Ha3bIBAIOT OTKa3oM. Hampumep, moiomka
BaJla aBTOMOOMJISI, pa3pylIeHHe MOIIUITHIKOB MEXaHU3MOB, Je(opManys HaMPaBISIOMINX CTAHKOB,
MpEeBBIIIAIONIAS JTONYCTUMYIO W Mp. EcTecTBEHHO, YTO pa3NUYHbIE OTKa3bl UMEIOT U Pa3IUyHbIC
MOCTIC/ICTBHSL: OT MEJIKUX IepedoeB B paboTe 10 aBapUHBIX CUTYAIIHIA.

HagexxHocTh MammH — 3TO HMX CBOWCTBO COXpaHATh pabOTOCIOCOOHOE COCTOSHUE BO
BpemeHH. HanexxHoctb — cBOMCTBO cioxkHoe. OHO BKIIOYaeT B ceOs MOHATHSA O€30TKa3HOCTU U
J0ATOBEYHOCTH. Pa3nenenne Haqe)KHOCTH HA TH JBE€ OCHOBHBIC KAaTETOPHH 3aBHCUT OT TOTO, KaKOU
MPOMEXYTOK BpPEMEHU pacCMaTpUBAETCS M YUYUTHIBAIOTCS JIM MEPOIPUSTHUS, CBS3aHHBIE C
BOCCTaHOBJICHHEM PabOTOCTIOCOOHOCTH.

ITon 6€30TKa3HOCTHIO MOHUMAIOT CBOMCTBO M3JIENUSl COXPAHATh PabOTOCIIOCOOHOE COCTOSIHUE
B TEYCHHE HEKOTOPOTO BPEMEHHU MJIM HEKOTOpOi HapaboTku. OHa OTpaXkaeT «IUCTOE» BpeMsi pabOThI
MallliHbl WM 00beM (B KWJIOMETpax MpOHAEHHOrO IyTH, IMKJIaX, KOJMYECTBE BBIPAOOTaHHOMN
MIPOIYKITUH ), BBITOJTHEHHBIH €1O0.

JI0IrOBEYHOCTH TAKXKE SIBJISIETCSI CBOMCTBOM U3JIENNS COXPAHATh pab0TOCIIOCOOHOE COCTOSTHUE,
HO HE B TEYCHHWE OTPAaHMYECHHOTO BPEMEHHM WJIM HapaOOTKH, a JO0 HACTYIUICHHUS TNpeAeTIhbHOTrO
COCTOSIHUS, T. €. B TE€UEHUE BCETO Nepro/ia IKCIUTyaTallui IPU YCTAaHOBJIEHHOM CUCTEME TEXHUYECKOTOo
00CITyKMBaHUS U PEMOHTA.

[lokazaTenu HaAEKHOCTH, HOPMHPYIOLIME OSTH OCHOBHBIE COCTABIISIONIUE MOHATHS
HAQ/IOKHOCTH — O€30TKa3HOCTh M JOJTOBEYHOCTH, SIBISFOTCS CTAaTUCTHUYECKUMH BEITHYUHAMH.
Hanpumep, OCHOBHBIM MoOKa3aTeleM O€30TKa3HOCTH HM3JENUs SIBISETCS BEPOATHOCTh O€30TKa3zHOU
paboThI B 33/IaHHOM WHTEpBAJIE BPEMEHHU WM B TpeeNiax 3aJaHHOi HapaOoTku. Ecim roBopsT, 9TO
BEPOSITHOCTH 0€30TKa3HOM paboThl MamuHbl B TeueHue 100 g paBHsiercs 0,95, To 3T0 03HAYaET, YTO U3
MHOYKECTBa MAIlIMH 3TOT0 KOHCTPYKTHBHO-TEXHOJIIOTUYECKOTO UCIIONIHEHUS B CpeaHeM He Ooiee 5%
MaIlliH MOTYT IOTEPATHh pab0TOCIIOCOOHOE COCTOsIHUE paHblie yeM yepe3 100 g paboTsl.

JlonmycTHMbIe 3HAYCHHS BHIOMPAIOT M Y3aKOHWBAIOT B CTAaHIAPTaX B 3aBUCHMOCTH OT CTEIICHU
OMAaCHOCTH OTKa3a, OTBETCTBEHHOCTH wuzjenus. Hampumep, s MamuH, NpPUMEHSIEMbIX B
AaBHAIIMOHHOM W MEIUIIMHCKOW TPOMBINIICHHOCTH, JHEPreTHYeCKOM KOMIUIEKCE JIOIYCTHMBIE
3HA4YeHHUsl ToKa3aTeJed BeposATHOCTH Oe3oTkazHOW paboThl mpuHMMaioTcs 0,9999 u Beime. Ecnu
MOCTICICTBUSI OTKa3a CBS3aHBI C HE3HAYUTEIBHBIMA DKOHOMHUYECKHUMH IOTEPSIMH, IOMyCTUMBIE
3HA4YEeHUs HTOTO TIIOKa3aTelss MOTyT OBITh CYIIECTBEHHO HIKE. 3/eCh JEHCTBYIOT 3aKOHBI
ONITUMH3AIMKA KauyecTBa — BBIOOP TAKOTO YPOBHS HAIEKHOCTH, MPH KOTOPOM YCTaHABIHMBACTCS
paBHOBECHE MEX]y 3aTpaTaMH Ha o0ecredeHrne HaIe)KHOCTU U 3()(HEKTUBHOCTHIO MPH SKCILTyaTalllu.
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OCHOBHBIM TIOKa3aTelIeM JOJTOBEYHOCTH H3JCTUS SIBISIETCS CPOK CIYX OBl (MITU pecypc) 1o
IPEJEILHOTO COCTOSIHUSA, IPH KOTOPOM AajbHENIIast €ro 3KCITyaTalus JOKHA ObITh IPEKpalleHa.

[IpenensHOE COCTOSHNE MAIIMHBI OMPEEIISETCS MOPAIBbHBIM U (PU3NYECKUM U3HOCOM, a TaKKe
YCTAHOBJICHHBIM B CTAH/AAPTaX PeCypcoM (Ha3HadyeHHBbIH pecypc). Ilo ncreueHnn Ha3Hau€HHOIO CpoKa
CIIy’)KOBI WJIM HapaOOTKM HW3JENIMe CHHMAIOT C OJKCIUTyaTalliH, Jake €CIM OHO eIlle BIOJHE
paborocnioco6Ho. Takoe >XKeCTKOe MNpaBWIIO PACHPOCTPAHSIETCSs HAa MAIUIMHBI U MEXaHU3MBI, OT
HAJE)KHOCTH KOTOPBIX 3aBUCHUT >KM3Hb JIIOJEH (CamOJeThl, aBUALIMOHHbIE BUrATENH, [1ACCAKUPCKUE
cyzaa), 000pOHOCIIOCOOHOCTh CTpaHbl U T. 1. IIpuMeHstoTCS U Ipyrue nokasaTeiu J0JroBeYHOCTH —
KO3 PHUIHUEHTH TEXHUYECKOTO HCIIOJIIb30BaHMs, TOTOBHOCTH, JIOJTOBEYHOCTH, XapPAKTEPUIYIOIIUE C
Pa3IMYHBIX CTOPOH 3KOHOMUYECKYI0 U TEXHHYECKYIO 11€J1eCOO0Pa3HOCTh 3KCILTyaTallud U3JEIHs BO
BpPEMEHH.

HanexHoCTh M3€IMs TaKXKe XapaKTEpPU3yeTCsl PEMOHTONPHUTOJHOCTBIO U COXPaHSIEMOCTBIO.
IlepBoe M3 HHUX 3aKiIIO4aeTCs B CTENEHU IPUCIIOCOOIEHHOCTH H3IENUs K MPEayNpexIEHUIO,
OOHApyKCHUIO M YCTPAaHEHHIO OTKa30B M HEUCIPABHOCTEH IyTeM IPOBEACHUS TEXHUYECKOTO
oOciy>kuBaHusl 1 peMOHTOB. [lokazaTeneM peMOHTONPHUTOTHOCTH M3/CIHNA SBISETCA CpeIHEee BpeMs
BOCCTAHOBJICHHUs pab0oTOCHOCOOHOro cocTosiHUs. COXpaHsAeMOCTh — YPOBEHb IPHUCIIOCOOICHHOCTH
U3JIeNusl TIepeHOCUTh 0e3 moTepu pabOTOCIOCOOHOCTH XpaHEHHE, TPAHCIOPTUPOBAHUE B TEUEHME
BCETr0 MPOMEXYTOYHOI'O NEpHo/ia MEXIY M3rOTOBJICHHMEM M HayaJloM 3KciutyaTtauuu. Ilokazarernem
COXPAHSIEMOCTH U3/EIUH SIBISIETCSA CPETHUN CPOK COXPaHSIEMOCTH.

Tperbto rpynmy nokaszaTeneil kadecTBa M3A€IMA MAaIIMHOCTPOEHMS COCTABJIAIOT IOKA3aTeNN
SKOHOMHOI'O HCITI0JIb30BAHUS TPYJIOBBIX PECYPCOB M 3HEPIUM, ChIPbSl, MAaTEpUaIOB, TOIUIMBA U T. II.,
Hanpumep, yAeIbHble MAaTEPUATOEMKOCTh U SHEPrOEMKOCTb.

COBOKYITHOCTb CBOMCTB, XapaKTEpU3YIOIIMX KadeCTBO MPOAYKLUUU MAIIMHOCTPOCHHUS, HE
OrPaHUYMBACTCS] CBOWCTBAMH, OTHOCALIMMHUCS TOJIBKO K MalivHaM. MallmHaMy ynpaBisiioT JHOAU —
oIepaTopbl, CTAHOYHHKHU, BOJUTENIM, AMCIETYEPHl U Jpyrue crenuanuctbl. CBOMCTBA MPOIYyKIUU
MAaIIMHOCTPOCHMSI, XapaKTEPU3YIOIUE CIOKHYIO CUCTEMY YeJIOBEK — MaIllMHA — IPOU3BOICTBEHHAsS
cpezia, OTHOCATCS K YETBEPTOW IpyIle MoKazaTesed KadyecTBa. B 3Ty rpymnmy BXOJST MOKa3aTeNlH,
XapaKTepU3yIOIlUe  OTPaHUYEHUs  BpPEAHBIX  BO3JEHCTBUN  NPOAYKUUU  (3PrOHOMHYECKHE,
HKOJIOTUYECKUE U [TOKa3aTeIn 0€301MaCHOCTH).

[Ipu oneHke TEXHUYECKOrOo YpOBHS M KadecTBa W3JEIUIl MAIIMHOCTPOEHUS PacCMaTpUBAaIOT
TaKXe MOoKa3aTeau CTaHJIapTU3allul W YHU(PHUKAIUM, NMaTEHTHO-TIPAaBOBbIE M SKOHOMHUYECKHE. OTU
MOKAa3aTelu XapaKTepU3YyIOT CTENEHb HCIOJIb30BAHHUS M TPUMEHEHUS B KOHKPETHOM H3/eNINu
CTaHJApTH30BAHHBIX JeTalleil, y3JI0B M JPYrMX OHJIEMEHTOB, MaTEHTOCIOCOOHOCTh M IMATEHTHYIO
YHUCTOTY, LIeHy. [laTeHTOoCIOCOOHBIMU M3/IeNNs SBJISIIOTCS B TOM CIIy4ae, €CJId OHU COJEpXaT B CBOEH
KOHCTPYKLIMU MJIM TEXHOJOTMHM TEXHUUYECKHE PELICHMs, KOTOpble MPU3HAIOT KaK M300peTeHus o/Ha
WM HECKOJIBKO cTpaH. OO0 U3/e/Iuu TOBOPST, YTO OHO 00J1aJaeT MaTeHTHOW YHUCTOTON B ONpeeIEHHON
CTpaHE B TOM CIIy4ae, €CIM OHO HE COAEPKUT TEXHUYECKUX PEIICHUH, 3alllUIICHHBIX NaTECHTaMU
JTAHHOM CTpaHBI.

CpaBHMBas MoKa3aTeIy KauecTBa CBOETo M3enus ¢ 0a30BbIMU JIMOO ¢ OKA3aTeIsIMUA aHAJIOTa,
MalIMHOCTPOUTENIN OIPENESIOT TEXHUYECKHH YpPOBEHb CBOEro u3jaenus. Takoe ompeseleHue
MPOU3BOJAT Ul BCEX M3JENUN U OQOPMIISIOT B COOTBETCTBHM CO CIEIHAIbHBIM KOHCTPYKTOPCKUM
nokymeHtom «KapToii TexHumdyeckoro ypoBHs U kadectBa muponaykuun» (IFOCT 2.116—84).
MamuHOCTpOUTEIbHOE TPEANpHUsATHE 00s53aHO OOECIEeUYUTh IIOJHOE COOTBETCTBUE IIOKa3arenen
KayecTBa BBITYCKAEMOM MPOIYKIUU MX 3HAYCHHSIM, 3allMCAHHBIM B KapTe€ TEXHUUYECKOTO YPOBHS U
kauectBa (KVY) npoaykiumu.

2 JledexTsl neTaneit MaluH

Cuctembl o0OecrieueHHMs KadecTBa MPOAYKLUHU HAIpaBJeHbl HA CBOEBPEMEHHOE BBISBICHUE U
npenynpexjaeHie JedeKkToB. OTOT MNPUHIMI JAEWCTBYeT Ha BCEX JTamax >KU3HEHHOIO LHKIa
IIPOAYKIIMY — MPOEKTUPOBAHUE, U3TOTOBIEHHE, UCIIOJIb30BAHNE WM IKCILUTyaTalMsl.

[Ton nedexToM MOHHMMAIOT Ka)XJ0€ OTAEIbHOE HECOOTBETCTBHE MPOAYKIIMHM YCTaHOBJIEHHBIM
TpeboBanusaM. Ecnu uznenue mmeer edeKT, TO 3TO O3HAYAET, YTO, 1O MEHbIIEH Mepe, OJUH U3
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[IOKa3aTele ero KauecTBa WJIM OAMH M3 I[apaMETpOB BBIIIET 3a MPEIEIbHOE 3HAYCHHE,
YCTaHOBJICHHOE CTaHAapTamMH, JUOO HE BBIIOJHEHO Kakoe-Tubo TpeOoBaHME CTaHIAPTOB WIH
TEXHUYECKUX YCIIOBUM.

JedexTsl moapa3AensioT Ha SIBHBIE M CKPBITHIE B 3aBUCHUMOCTH OT MPEIyCMOTPEHHBIX IS
KOHTpPOJISI JAHHOIO M3JeNus IpaBWI, METOAOB M cpeacTB. K mpaBuiaam KOHTPOJIS OTHOCAT €ro
pacrnopsioK (KOJIMYECTBO MPOBEPSIeMON MPOAYKIIMH, BpeMsi IMPOBEPKHU, ee rpaduk); K MeTogam —
TEXHOJIOTHIO (CTIOCOOBI, MPUEMBI, TTOCIIEAOBATEILHOCTD ONepanuii), 00beM (YHCI0 KOHTPOIUPYEMbIX
MoKaszareiae WiIM mapaMeTpoB), TOYHOCTb. K cpencTBaM KOHTpOJIE OTHOCST HCIOJB3YEMOE
o0opynoBaHue (CTEHbI, UCTIHITATEIbHbIC MAIIUHBI, OCHACTKY), U3MEPUTEIbHYIO U PETUCTPHPYIOLIYIO
anmnaparypy, a Tak)ke HHCTPYMEHTBI U IPUOOPHI.

MHorue siBHbIE 1e()eKThI BBISBISIOT IPU BHEIIHEM OCMOTpE, BU3yainbHO. OJIHAKO ecli KaKou-
60 nedeKT OOHAPYKHBAIOT C MOMOIIBIO MPHOOPOB WM MHCTPYMEHTOB (IIPH YCJIOBHH, YTO 3TO
MPEIYyCMOTPEHO TEXHUYECKOH IOKYMEHTAIMeil), TO Takoh Ne(eKT Bce paBHO OTHOCAT K KaTEropuu
SBHBIX, HECMOTpPSI Ha MOJHYIO HEBO3MOXKHOCTb €ro OOHapyxeHHs 0e3 CIeHUaNbHBIX TEXHUYECKUX
CPEICTB U METOJO0B. Tak, HalpuMmep, OTKJIOHEHHS TOYHOCTU CTaHKa OT CTAaHAAPTU30BAHHBIX HOPM
TOYHOCTH Ha HECKOJIBKO MHUKPOMETPOB HEBO3MOXKHO OOHApYKUTh BHU3yalbHO. WX ompenenstor c
MCTIOJIB30BAHNUEM CIICIUAIBHBIX BBICOKOTOYHBIX WHCTPYMEHTOB M TpucnocoOnenuii. Hapymenue
TOYHOCTH CTaHKa — Je(eKT, 0e3yCIOBHO, IBHBIH, TaK KaK U HOPMBI TOUHOCTH, U METOJIbI, U CPE/ICTBA
KOHTPOJIS perjlaMEHTUPOBAHbl CTaHAapTaMH.

CkpeIThle AedeKTsl 0oliee OMaCHbI, a UX MOUCK HE MPEAYCMOTPEH HOPMATHUBHO-TEXHUYECKON
nokymeHTtanuei. CKpbITbie 1e(eKTh BBISBISIFOTCS, KaK MPaBUJIO, MOCIE TMOCTYIUICHHUS TMPOIYKIIMH K
notpeburento JubOO0 TpHU AOMOJHUTENbHBIX, HE MPEeIyCMOTPEHHBIX paHee MpPOBEpKax, KOTOpHIE
MIPOBOJIAT B CBSA3H C OOHAPYKEHUEM SIBHBIX JI€EKTOB.

JledexT, mpu HAJIMYMK KOTOPOTO HMCMOJIb30BAaHHE MPOIYKIMH MO HA3HAYEHUIO MPAKTUYECKU
HEBO3MOXKHO HJTH HEJIOITyCTUMO, IIPUHATO Ha3bIBaTh KpUTHUYECKUM Aedexkrom. KoHCTpyKTOpBI MamuH,
KOTOpbIE€ TIO OINBITY 3HAIOT, KAaKUe KpPUTHUYECKHE AePEeKThl BO3MOXXHBI MNpPHU MPOU3BOACTBE U
SKCIUTyaTalluy U3, 003aTeIbHO BHOCST B CTaHJIAPTHI U TEXHUYECKUE YCIOBHUS TpeOoBaHHS 00
00513aTEIbHOM KOHTpPOJIC W BBISBJICHUU TaKUX Je()EKTOB B KAXKIOW EIMHUIE MPOAYKIHH Ha CTAIUH
W3TOTOBIICHUS U TMEPHOAMYECKHX TMPOBEPKAX HaJIMYUsA KPUTHUECKUX JePEKTOB HA CTaAHUH
AKCILTyaTaluu.

K 3HauuTenbHbIM AedeKkTaM OTHOCAT Je(PEKThl, CYIIECTBEHHO BIMSIONIME HA MCIOJIb30BaHUE
MPOJYKIIMK 110 Ha3HAUEHUIO, HA €€ JOJITOBEYHOCTh, HO HE SIBIISIOIIMEcs Kputudeckumu. Hampumep,
HEJ0CTaTOYHasl TBEPAOCTh HANPAaBIAIOIIUX CTAHKOB, M3-32 KOTOPOM CHMIKAETCS MX JIOJITOBEYHOCTD,
SBJIAETCS TUNUYHBIM  3HAYUTENbHBIM  AepexkToM. KoHTponp 3HauMTENnbHBIX Je(EeKTOB B
MAaIIMHOCTPOSCHUH OOBIYHO OCYLIECTBISIOT BEIOOPOYHO, T. €. HE Ha KaXKJIOM M3/€IHH, a HA HEKOTOPOH
MIapTUH, XapaKTEPU3YIOIIEH Ka4yeCTBO U3ECIINIM BCEH TapTHH.

Masno3HauuTenbHble 1e(EKThl, HE BIUAIOLIME Ha UCIOIb30BAHUE MPOAYKLUH 110 HA3HAYEHUIO
U Ha €€ HaJeXKHOCThb - 3TO Je(EeKThl BHEUIHEr0 BHUJA — pE3yJbTaT HEOPEKHOCTU XPaHEHUS U
TpPaHCHOPTUPOBKH. OTCYTCTBHE MaJIO3HAYUTEIBHBIX J€(PEKTOB KOHTPOIUPYIOT BBIOOPOYHO.

JUis MHOTMX BHJIOB NMPOIYKIIMH HAJIMYKWE HECKOJBKMX MaJlO3HAYUTENBHBIX 1€()EKTOB MOMKET
OBITh PAaBHOCHUJIIBHO OJHOMY 3HAUMUTEIBHOMY, @ TO M KPUTUYECKOMY, TaK KakK MPOJIYKIHS HE MOXKET
OBITh UCMOJIb30BaHA 110 HA3HAYEHHUIO.

B MammMHOCTpOEHMH CyIIecTBYeT KJIacCU(UKAIMs, COIMJaCHO KOTOPOM MPOAYKIHIO,
coliepKallyto JeeKThl, MOAPA3JALNSIIOT HAa KPUTHYECKH Je(eKTHYI0, T. €. HMEIOIIYyI0 OJUH
KPUTHYECKHH JeQeKT 100 COBOKYHMHOCTh 3HAYUTEIbHBIX W MAJIO3HAUYUTENBHBIX J1€(EKTOB,
SKBUBAJIEHTHYIO KPUTHUYECKOMY; 3HAYUTENIBbHO JAe(PEKTHYI, T. €. HMEIOLIyI0 XOTS Obl OJIUH
3HAYUTENbHBIM JedekT b0 COBOKYNHOCTh MAaJO3HAYUTEIbHBIX J1€(EKTOB, SKBHUBAJICHTHYIO
3HAYUTEIILHOMY; MaJlO3HAYUTEIbHO J€()EKTHYIO, T. €. UMEIOUIYI0 MaJlo3HAUYUTEIbHbIE JAe(DEKTHI, MpH
OTCYTCTBHH JI€(PEKTOB 3HAUUTEIIbHBIX U KPUTUYECKHX.

EctectBeHHO, uTO OOHapyXeHHblEe Ae(PEKThl HEOOXOIUMO YCTPAHUTh, YTOOBI MPOIYKIIHS
COOTBETCTBOBaJA MPEAbABISEMbIM K Hell TpeboBaHusM. OJTHAKO 3TO HE BCErJa BO3MOXHO U JIaxke He
Bcer/a 1esnecoodpasHo. JledeKTsl pa3fensoT ¢ 3TOi TOYKU 3pEeHUsl Ha YCTPAaHUMBbIE U HEYCTPAaHUMBIE.
Ycrpanumslii 1eekT — 3To 1eeKT, yCTpaHeHHe KOTOPOro TEXHHUYECKH BO3MOXHO U SKOHOMHYECKU
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1eJ1eco00pa3Ho, HEYCTPAHUMBIA — YCTpaHEHHE KOTOPOro JMOO0 TEXHHYECKH HEBO3MOXKHO JHOO
SKOHOMMYECKH HeleraecooOpa3Ho YCTpaHUMOCTb M HEYCTPAaHUMOCTh JAe(eKTa ONpeAessioT
MPUMEHHUTEIHFHO K YCIOBHSIM IMPOU3BOJICTBA M PEMOHTA C y4YETOM 3arparT W JAPYrux (HakTopoB.
Hanmpumep, ecnum B MaccoBOM MpOHM3BOACTBE KO(PEeMONOK OOHapyKeHa MapTusi U3IeNuid C
MaJIO3HAYUTENFHBIMU JIeeKTaMu KOpITyca, TO MPOIIe BCEr0 He peMOHTHPOBATH JeEeKTHBIE KOpITyca,
a 3aMEHUTh UX KOHAMLMUOHHBIMU. Ho ecnmu nedexTl OOHapyKeHbI Ha pPAHHHUX CTaJusX
TEXHOJIOTHYECKOTO MPOIlecca, TO 3/1eCh MMEETCs LEbI apceHal METOJOB M CPEACTB YCTpaHEHHUs
nedeKToB: 3aBapka PAaKOBUH M TpPEIIMH, MX 3aJelKa AMOKCHIHBIMH CMOJIaMH, HAaIlJIaBJICHHE
HE/IOCTAIOIINX 3JIEMEHTOB U JP.

bpak - mpoaykums, mnepenada KOTOPOW MOTPEOUTENI0 HE JOMYyCKAaeTCcs H3-3a HaIUuus
nedexToB. bpak, kak U nedeKThl, MOAPa3ACISIOT HA JIBE KATETOPHUU: MCIPABUMBIN Opak (M3Iemus C
YCTPaHUMBIMH JIe(peKTaMu) U HEUCITPAaBUMBIN OpaK (M3eNHs C HEYCTPAaHUMBIMHE J1e(peKTaMu).

B 3aBucuMocTH OT 3Tana BO3HUKHOBEHHS JE(PEKTHI MOXKHO pa30OHUTh Ha CIEeAYIOIINE TPYIIIBL:
KOHCTPYKTUBHBIE, TIPOU3BOACTBEHHbIE, HKCILTyaTallMOHHbIe. KOHCTpYKTUBHBIE 1€(DEKTHI, KaK cleayeT
U3 Ha3BaHUS, POXKMAIOTCS Ha JTarne KOHCTpyMpoBaHUS MamuH. KOHCTpYKTUBHBIA Aedekr —
CJIEJICTBUE OIIMOOK U IMPOCUETOB, JOMYIICHHBIX TP KOHCTPYUPOBAHUU.

KoHcTpykTuBHBIE 1edeKThl OOYCIOBICHHI MHOTUMH TPHYMHAMH: HEBEPHBIM BBIOOPOM
MaTepuaia JAeTald WM HeJOMyCTUMON 3aMEHOM €ro B MPOU3BOJICTBE, HEMPABUIbLHBIM Ha3HAYCHHEM
TBEPJIOCTH  TEPMOOOPaOATHIBAEMBIX ITOBEPXHOCTEH OTBETCTBEHHBIX JETajieil; HempaBHIbHBIM
HAa3HAYEHHEM JIOMYCKAEeMBIX OTKJIOHEHHMH COMNpSATaeMbIX JeTajieil; HeNpaBWIbHBIM BBIOOPOM U
HaHECeHHEeM Ha pabounii YepTex pa3MepoB JeTajeil MallliH; HepalMOHAJIHHO BBIOpaHHOW (OpMOit
JeTanu, Yy3j7a, IUIOXOW KOMIIOHOBKOMW COOpOYHBIX E€AMHMII MAIIUHBI; HU3KOM KECTKOCTBHIO
KOHCTPYKLIMW; HEJOCTAaTOYHOM WJIM Ype3MEpHOW MPOYHOCTHIO HEKOTOPBIX KOHCTPYKTUBHBIX
AJIEMEHTOB; HEBEPHO HA3HAUYEHHBIM I[apaMeTPOM MIEPOXOBATOCTU MOBEPXHOCTEH COMPSHKEHUS,
TPEHUS; CO3/IaHUEM KOHILIEHTPATOPOB HANPSHKEHHS B OMACHBIX CEUYCHUSX (HAIpUMeEp, PacIoI0KEHHEM
CMa304YHOT0 OTBEPCTHSI B MECTE C BBICOKUM YPOBHEM HATPSKEHUI) U Ap.

[IpousBonacTBeHHBIE JepEeKThl OOBIYHO BO3HUKAIOT H3-32 HApYyIIEHUH TpeOoBaHUU
TEXHOJIOTUYECKAX PErJIaMEHTOB, PEXUMOB 00paOOTKM MW KOHTpoJisi KadecTBa. Kpome Toro,
MIPOM3BOJICTBEHHBIE Je(PEeKThl MOTYT BO3HUKATh B pe3ylbTare HEMPaBUIBLHO pPa3pabOTaHHBIX
TEXHOJIOTUYECKUX TPoIeccoB. [Ipon3BoACTBEHHBIE AE€(DEKTHI MO CYIIECTBY BO MHOTOM CXOJIHBI C
nedexkTaMu KOHCTPYKTHBHBIMU. HemocTarouHas 4mMcTOTa MOBEPXHOCTH JETald - HUIM(OBAIM WIH
XOHUHTOBAJIM B OJIMH TIEPEXO0JT BMECTO JIBYX TOJOKESHHBIX JIJISI CHHKSHUS TPYIOSMKOCTH.

[IpousBosacTBeHHbIE JA€(EKThI, BO3HUKAIOLIME M3-32 HAPYLIEHHs WJIM HECOBEPIIECHCTBA
TEXHOJIOTUYECKHAX TIPOLIECCOB, KOHTPOJHMPYIOT W BBISABISIOT, Kak NpPaBWIO, HA TOM JTare
MIPOM3BOJICTBA, KOTJa UX BO3HHUKHOBEHHE BCEro BeposTHee. Uem daiblilie OT MecTa BO3HHUKHOBEHUS
OOHapy>KUBAeTCs MPOU3BOACTBEHHBIH NEPEKT, TEM JOPOKE OH OOXOIUTCS MAIIMHOCTPOUTEISIM, TaK
Kak B CTOMMOCTb BKIIIOUaeTCsl M COOpKa, M KOHCEpBAlUs, M YIAaKOBKA, W TPAHCIOPTUPOBKA K
NOTPEOUTEITIO, YCTAHOBKA M OTJIA/IKA U3JIENUS TI0 MECTY IKCIUTYaTalluy | T.1I..

TunuuneiMu eekTaMu Ha OCHOBHBIX Iepe/esiaX MallMHOCTPOUTENBHOTO MPOU3BOJCTBA
SIBIISTIOTCSI CIIEIYFOIIUE.

JedexTol TuThs:

® OTKJIOHEHHE XMMHUYECKOTO COCTaBa METaJljIa OT 33JJaHHOTO BCJICJCTBHE HAPYIICHHS COCTaBa
IIUXTHl WM PEXKHUMa IUIABKH; CIEACTBHE — OTKJIOHEHHE OT 3aJlaHHBIX CTaHIapTOM (HU3UKO-
MEXaHUYECKHUX CBOWCTB OTIIMBKH, YTO MOXKET MPHUBECTH K MPEKIEBPEMEHHOMY Pa3pyIIeHUIO, H3HOCY
H3TOTOBJICHHOM M3 HEe AeTalH,

® JIMKBAallMsI — HECOOTBETCTBHE XHMMYECKOI'O COCTaBa 3aJlaHHOMY B HEKOTOPBIX 30HaX
OTJIIMBKH; B MECTE JIMKBAllMM MEXaHHYECKHE XapaKTEPUCTHKH METalyla OTJIMBKH MOTYT OBIThH
MTOHI>KEHHBIMU;

® Ta30BbIC TOpPHI —TOSABISIOTCS B pe3yJbTaTe TUIOXOW Ta30MPOHHUIIAEMOCTH JUTEHHBIX
(OPMOBOYHBIX CMeCeH, TUIOX0H BEHTHIISIHUA (POPMBI, HEYIOBIETBOPUTEIHHOTO KadyecTBa MeTaylia |
BBICOKOW TEMIIEpaTyphl €0 3aJIUBKH, T. €. B pPe3y/IbTaTe HAPYIICHUN TEXHOJOTHH; Ta30BbIe OPHI HA
TOYHBIX pab0YMX MOBEPXHOCTSX JIETANICH MAIIMH HEIOIYCTHMBI,
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® ycaJOYHbIE PAKOBUHBI — IIYCTOTHI, OOpasyiommecs B OTJIWUBKE WH3-3a HapyLICHUS
NPaBUIBHOCTH YCAJIKM METajUla MpH €€ OXJAXJCHUH, BCIEACTBUE HApPYUICHUS PaBHOMEPHOCTHU
OXJXKJCHUS WM HEXBATKM MeTajsla B IpOIecce 3aTBepeBaHUs; OOBIYHO YCAJ0YHBIE PAKOBHUHBI
pacroynaraloTcsi B BEpXHEH YacTH OTJIMBOK; €CJIM MECTO OTJIUBKHU, TJE PACIOJOXKEHBI YCalOYHBIC
PaKOBUHBI, MOXKHO YIaJIuTh 0€3 Bpela JUisl 3arOTOBKHU JETalld, TO 3TO JIENAI0T B JIUTEHHOM Iiexe, B
OCTJIbHBIX CIyYasX OTJIMBKY OpaKyloT;

® cCllau WM HECIUTHHBI — MECTa OTCIOCHUU MeTajula OTJIMBOK; MOSBISIOTCS B pe3yibTaTe
HapyILIEHUsT TEXHOJOTHYECKOIro IMpoliecca 3alMBKU MeTaia B ¢opMy; HE3aMEUEHHBIN crail MOKET
PE3KO YXYIUIMTh MEXaHUYECKUE CBOMCTBA JETAJIH, IPEXK/IE BCETO — €€ MPOYHOCTD;

e ropsiyre TPEIIMHbl — HECIUIOUIHOCTU BHYTPH OTJIMBKH JIMOO C BBIXOJOM Ha MOBEPXHOCTB;
BHYTPEHHUE IIOBEPXHOCTH TOPSYMX TPEUIMH OOBIYHO OKHCICHBI, OHU OOpa3ylTcs B MOMEHT
KPUCTAUTM3AlMM METajula B MECTax IMepexoja OT TOJICTHIX CEYEHUH OTIMBOK K TOHKUM; NPHUYMHBI
MOSIBJICHUSI TOPSYMX TPELIUH — HEMpaBUIbHAS KOHCTPYKIUS OTIMBOK (KOHCTPYKTHUBHBIN J€(]EKT),
BBICOKasi TEeMIIepaTypa 3aJMBaeMOr0 MeTajula, HEpaBHOMEPHOE OXJIaXIEHHE OTIUBKA U JPYyrHe
HapYIICHUs] TEXHOJIOTUH JINThS;

® XOJOAHBbIE TPEIIMHBI — HECIUIOUIHOCTH, BO3HUKAIONIME MpHU 0oJjiee HU3KUX TEMIIepaTypax
3aTBEPJICBaHMsI OTJIMBKH, MX MOBEPXHOCTh HE MMEET OKHUCIICHHS M HAIIOMHHAET CBEXUU H3JIOM;
MOSIBJISIFOTCSL B Pe3Y/bTaTe PE3KOro M3MEHEHHUs TeMIIepaTypbl OTJIMBOK M OT yJapOB, BO3ZHHUKAIOIIMX
pu OpOCaHUM ropsAYuX OTJIMBOK, IIPU UX 00pyOKe.

JledekTsl 00pabOTKHU JaBICHUEM:

® [IOBEPXHOCTHBIE W BHYTPEHHHME TPEUIMHBI M DPa3pblBbl — HECIUIOUIHOCTH Marepuaia
3aroTOBOK, IIOJIYYEHHBIX IITAMIIOBKOM, KOBKOM, IPOKATBIBAHUEM;
® YTOHEHHE W pa3pbiBbl — Je(eKThl JeTaleil, MoJydyaeMbIX M3 JHMCTOBOIO MaTepuala

METOZOM INTAaMIIOBKH; €CIHM pa3pbIBbl MaTephalla MOXHO OIPENEIUTh BHU3YaJbHO, OCOOCHHO Yy
CpPEeIHUX U KPYMHBIX JeTaliell (IeTaqu Ky30Ba JIETKOBBIX aBTOMOOWJIEH U T. M.), TO HEIOMYCTUMYIO
CTETIEHb YTOHEHMS MaTepuasa MOXHO ONpPEACTUTh TOJBKO  CIIEHUAIBHBIMA  METOJAMH
HEpa3pyIIAOIIEro KOHTPOJIS; KaK MPaBUIIO, IKCIUTyaTallMOHHAS HAJIeKHOCTh JeTalel, MolydyaeMbIX
METOAOM TIYOOKOH BBITSKKH, OMPEACIISIETCS HE CTOJIBKO OTCYTCTBHEM Pa3phIBOB, CKOJIBKO MPEAETHHO
JOMYCTUMOW CTENEHbIO YTOHEHHWS Marepuaia, KOTOpOM OH MOXeT JOCTHYbh B Haubolee
Ne(OPMUPOBAHHBIX 30HAX; MPH OSKCIUTyaTalldd JeTajei, MOJNyYEHHBIX TIyOOKOW BBITSIKKOW, B
pe3ynbTaTe 3HAKOMEPEMEHHBIX HArpy30K MOXKET HACTYMUTh pa3pylleHUE JIeTald B 30HE YTOHEHHS,
MOSTOMY TI0 Mepe yBEeIWYeHHUs 00beMa JIMCTOBOW MITAMIOBKH BCe 0OoJiee aKTyallbHOW CTAHOBHTCS
mpo06iieMa aBTOMAaTHU3AIMH KOHTPOJIS CTETIEHN YTOHEHHs METasllla IPU BBITSIKKE;

® PHCKH, BOJIOCOBHHBI, 3aKaThl, TUICHBI, PACCIOEHUS, TOPIIOBBIE TPEIIUHBI U APYTUE IePEKTHI,
CBSI3aHHBIE C HAPYIIEHHUEM TEXHOJOTHYECKOTO [UKJIIA MpH 00paboTKe METAIIOB TaBJICHHEM.

JedexTsl 00pabOTKH METAIIOB PE3aHUEM:

® HECOOTBETCTBHUE IIEPOXOBATOCTH WJIM pa3Mepa AETaau, YKa3aHHOMY Ha YEPTEKeE;

e IIapXXKUPOBAHHE — BHEAPEHHE 0oJiee TBEPABIX YACTUIl B 00pabaThIBAEMYI0 MOBEPXHOCTH
JeTaney U3 MBETHBIX CINIABOB;

® HECOOTBETCTBHE TOYHOCTH (POPMBI (KOHYCHOCTb, O0YKOOOPa3HOCTh, HEKPYIIIOCTh U T.1.) U
TOYHOCTH B3aUMHOTO PACIOJIOXKEHUS (HECOOCHOCTh, HEMapasiedbHOCTh, HEMEePHEHAUKYISPHOCTD,
paguanibHOE UM OCEBOE OMEHUE U JIp.) TOBEPXHOCTEH JeTallu;

® MPIXKOTH, MIIU(POBATBLHBIE TPEIIMHBl — AePEKThI, BOSHUKAIONIUE B TTOBEPXHOCTHOM CIIOE
IIPH €r0 Pe3KOM HAarpeBe W MOCIEIYIOIIeM OXJIaXJACHUU B Mpolecce NuindoBaHus aOpa3uBHBIM H
aJIMa3HBIM HHCTPYMEHTOM; Je(EeKThl MPEeACTaBIAI0T cOO0M MO0 HEOOBIION IIOUIaAN 3aKaJIeHHbIE
YYaCTKH, JIMOO YIACTKH C CETKOM TPEIIMH HA TIOBEPXHOCTH JIETAIH U Ap. 1e(EKTHI.

JledekTs TepMUYeCKOi 00pabOTKH:

® TEepPMHYECKHE TPEIIUHBI, BOSHUKAIOIIUE B METAILJIE TIPU PE3KOM HarpeBe U OXJIaXKICHUU TIPH
HapYIICHUH PEKUMOB TEPMOOOPAOOTKH /JIsi JAHHOTO MaTepuaa;

e 00e3yriepoXMBaHHEe — BBITOPAaHHE YIJIEpoJa B TIOBEPXHOCTHBIX CIIOSIX CTaJBHBIX
3aroTOBOK TpU HarpeBe B arMmocdepe, coaepKaileil mapsl BOABI, YIJIEKHCIBIA Ta3, BOJOPOI;
WHTECHCUBHOE BBITOpPAHHME YIJIepoJia MPHUBOJUT K TOHIKEHHUIO MPOYHOCTH CTAIH;, B JCTAIAX U
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U3JENUAX W3 MHCTPYMEHTAJIBHOM CTalld, KOTOphIE MPOKAIMBAIOT Ha OOJIBLIYI0 TIyOuHY,
00e3yryIepoKUBaHNE PUBOIUT K MOSIBIIEHUIO IOBEPXHOCTHBIX TPEIIMH TIIyOMHOM 10 2 MM;

® HayrJIepO’KMBAaHME — HACBIIIEHUE [IOBEPXHOCTHBIX CJIOEB YIJIEPOJUCTBIX CTajlel
U30BITOUHBIM YIJIEPOJOM IPU HAarpeBe MeTala B aTMocdepe, CoAepiKallell CIUIIKOM OOJbIIoe
KOJINYECTBO OKUCH YIJIEPOJa; HAYyIJIEpO>KUBAaHUE NPUBOIUT K IOSBICHUIO AE(PEKTOB, CBSI3aHHBIX C
IIOBBILIEHHON XPYNKOCTBIO 3aTOTOBOK U CKJIOHHOCTBIO K 00pa30BaHUIO MEJIKMX CETEBUIHBIX TPELLUH;

® BOJIOPOJIHBIE TPEIMHBl — BO3HUKAIOT B METAJIJIE M3-32 HACBIILEHHS TIOBEPXHOCTHOT'O CJIOS
BOJIOPOJIOM IIOJT JEHCTBHEM ILEIOYEeH M KHCIOT, COAEPKAIUMXCS B CHELMAJIbHBIX PAacTBOpax MAJs
TPaBICHHS M AJIEKTPOXUMHUYECKON 00pabOTKH, YTO MPHUBOAMUT K PE3KOMY MaJICHUIO TUIACTUYHOCTH U K
XPYIKHUM Pa3pyLICHUAM;

® T[IEPEXOr - BBI3BIBAET HE TOJBKO 0Opa3oBaHME KPYMHOIO 3€pHA, HO M OIUIABJICHHUE I'PAaHUII
3€peH CTajH, YTO B JAJIbHEHUIIIEM IPUBOAUT K pa3pyLICHUIO METAJLIA.

JleeKTbl Hepa3beMHBIX COETUHEHUN MeTasla:

® METAJUIypruyeckue JeeKTsl — Bce Ie(EeKThl, MPUCYIIHE JUTOMY METauly, KOTOpbIE
BO3HUKAIOT IIPH CBapKe (3JEKTPO-, ra30IUIa3MEHHOW M T. I.): PAKOBMHBI, IUIAKOBHIE BKIIOYEHUS,
IIOpBI, @ TAK)KE€ U3MEHEHUs pa3MEpOB 3€pHA B 30HE TEPMHUUYECKOI'O BIMSIHUA, IIEperpeB, 3aKajlka U
OTIIYCK, TOPSYUE U XOJIOJHbIE TPEIINHBI;

® TPEUIMHbI — 3a4acTyI0 BO3HMKAIOT OT BHYTPEHHHMX HAINPSDKEHUHM yCaaKH MPU OXJIaXIECHUH
IIBa IpU CBapKe; TPELIMHbl B HAIUIaBIEHHOM MeTajljle, MEepPHEeHIUKYISPHbIE OCH IIBa, MOTYT
pacnpoCTpaHATHCSA U HA OCHOBHOM METaJlI CBAPUBAEMBIX JI€TalIeH; NHOT1a TPELIMHBI MOTYT BO3ZHUKATh
U B/10JIb OOKOBOW CTOPOHBI HATPEBAEMOMN 30HBI;

® HENpoBap — IIYCTOTHI, OOpPa3ylOIIMecs B pe3yJbTaTe IUIOXOW TIOATOTOBKM KPOMOK
CBapUBAEMBbIX JIUCTOB, MAJIOT'O PACCTOSIHUS MEX/ly KPOMKaMHU 110 OTHOLIEHHUIO K IMaMETPy JIEKTPOa;
HENpOBap 3HAYUTENIBHO CHW)KAET MPOYHOCTH IIBa IO CPAaBHEHMIO C PACUETHOM M, KakK CIIEJCTBUE,
CHMIKAeT Ha/IeKHOCTh BCEH CBAPHON KOHCTPYKLHH;

® BOIHYTOCTb Ha BEpPILMHE 111BA, U30BITOYHOE YCUJIIEHUE TOJIIMHBI IIIBA B OTAEJIbHBIX MECTaX,
HaXJIECT, IPOILJIAB, HEPOBHOCTH B MECTAaX CMEHBI AIEKTPOAA U JIp.;

e Henpomnal, HeNmpoKJel — neeKThl, BO3HUKAIOIUE COOTBETCTBEHHO B MAsHBIX U KJIEEHBIX
COCAMHEHUSX M3-3a HEIOCTaTOYHOM YHCTOTHI COEJUHSEMBbIX IIOBEPXHOCTEH WM HapyLICHUS
TEMIIEPATYPHOT'0 peKMMa MalKu ¥ CKIEUBAHUS.

OKcIUTyaTallMOHHbIE Je(eKThl — 3TO Ae(EeKThl reTaneil, y3/oB, arperaroB, MallluH B 1EJIOM,
BO3HHUKAIOIINE HA CTAINH SKCIUTyaTallud MAlllMH B pe3yJbTaTe 3HAIIMBAHUSA, KOPPO3UH, YCTATOCTH U
T. 1., a TaKKe HEMpPaBMWJIBHOTO TEXHUYECKOrO OOCITY>KMBaHHs WM HCHOJb30BaHUA. TexHHUeckoe
COCTOSIHME MAlllMH B IPOLIECCe JKCIUTyaTallUM HE OCTAeTCSd HEW3MEHHBIM; OHO YXYJUIAeTcs C yBe-
auueHueM HapaOoTku. WM3-3a HM3HOCa W TOBPEXJIEHHH CHHUXaeTcs paboTOCIOCOOHOCTh, a,
CJIEZI0BATENBHO, M HAIEKHOCTh MAIIVH.

BonbimnHCTBO AeTanei B mpolecce SKCITyaTaluy MOIBEPKEHO OJTHOBPEMEHHO U3HAIITMBAHUIO
HECKOJIbKUX BMJIOB, IIOYTH BCEI/Ia MOKHO BBIJIEIHUTH BEIYIIUN BUJ, KOTOPbIH M OrpaHUYMBaeT pado-
TOCTIOCOOHOCTh JAeTanu. CONyTCTBYIOIIME BHUJAblI H3HAIIMBAHUS B 3HAUMTEIBHO MEHbILIEH Mepe
CHMIKAIOT €e.

ConpspkeHHbIE JIeTalld, BEpHEE, MOBEPXHOCTH JE€Tajlel MAallWH, WMEIIIUE OTHOCUTEIIBHOE
nepeMelieHe B Ipolecce paboThl, W3HAIIMBAIOTCS MOJ JEHCTBHEM CHJI TPEHHUS, CUJ TPEHHUS C
yIapHBIMU Harpy3kamu; 0ojee CIOKHBIM SBISETCS M3HAIIMBAaHHE MPU MEXaHUYECKHX, TEIJIOBBIX,
XUMHUYECKUX BO3JeHCTBUSIX. IHTEHCUBHOCTh M3HALIMBAHUS 3aBUCUT OT MEXaHUYECKUX U XUMHUYECKUX
CBOWCTB Marepuana MOBEPXHOCTEH TpEHHs, BUAA TPEHUS (HAIUYME WIM OTCYTCTBHE CMAa304HOIO
MaTepuaia, XapakTepa M BEIMYMHBI Harpy3Kd, BUJA COMPSIKEHHS U LIEPOXOBATOCTU MOBEPXHOCTEH,
OTHOCHUTEJIBHOM CKOpPOCTH MEPEMELIEHUS TOBEPXHOCTEH TPEHUsS, MX B3aMMOJECHCTBUS C BHEIIHEW
cpenoi u 1.1.). B pe3ynbrare u3HaIIMBaHUs MOCTENEHHO U3MEHSIOTCS pa3Mepsl U ¢popMa aeraneil. B
COIPSKEHUH YBEIMUMBAIOTCS 3a30pbl. Eciin 3a30p mpeBbIIaeT JONMYCTUMOE 3HAUEHUE, B CONPSKEHUN
BO3HUKAIOT yAapHble HArpy3ku. IHTEHCUBHOCTh M3HALIMBAHUS PU ATOM BO3pacTaerT.

Paznnuaror cnenyromuye BUABI W3HALIMBAHUS NPU TPEHUM ACTAlel MallMH: MEXaHHUYECKOE,
aOpa3uBHOE, IrMIpoabpa3suBHOE, ra30adpa3uBHOE, HPO3UOHHOE, YCTAIOCTHOE, KaBUTAIIMOHHOE, W3Ha-
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LIMBAaHUE MPU 3a€JJaHUU, KOPPO3ZUOHHO-MEXAHUYECKOE.

AOpa3BHOE — MEXaHMYECKOE MW3HAIIMBAHHWE, KOTOPOE YCHUJIMBAETCS PEXYLIUM MU
[apanampiyuM IeHCTBUEM TBEPABIX YACTHUIl, BO3HUKAET MPH HAIMYUU B 30HE TPEHUS aOpa3WBHBIX
YacTHUll, OMAJAIONINX B 30HY TPEHUS KaK CHApYKU, TaK U B MPOLIECCE TPECHHUSL.

I'uapoabpa3suBHOE — M3HAIIMBAHUE B PE3YJILTATE BO3ACHCTBUS TBEP/IbIX YACTHUII, YBICKAEMBIX
MTOTOKOM >KHJIKOCTH, a Ta30a0pa3uBHOE — B pe3yJIbTaTe BO3JCHCTBUS TBEPABIX YACTHII, YBIEKAEMbIX
MMOTOKOM Ta3a (TpyOOoNpoBOAbI KUJIKOCTEH M ra3oB MOTYT IMOJBEPraThCsi TAKOMY M3HAIIMBAHUIO MPHU
MOMa/laHuu BHYTPh a0pa3uBHBIX YaCTHUIL; 3TO HEPEIKO CIy4aeTCsl B TUIPOCUCTEMAX CTAHKOB).

DpO3UOHHOE — W3HAIIMBAaHHUE, BO3HUKAIOIIEE B MPOIIECCE BO3ACHCTBUSI MOTOKA KUJKOCTH WUITH
ra3a. Bei3piBaeT COOCTBEHHO 3PO3HOHHOE pa3pyllieHHE NMPU OOTEKaHUM JIeTalel MOTOKOM >KUAKOCTU
WJIU Ta3a; BCJIEJICTBHE YJaPOB O MOBEPXHOCTh METAJIa MEJIbUalIIINe YaCTULIBI TOTOKA Pa3pyllaloT ero
MMOBEPXHOCTHBIM CJIOH. DpO3MOHHOE H3HAIMBAHHWE BO3PACTAET C TIOBBIIIEHUEM IIEPOXOBATOCTH
MOBEPXHOCTH U C YBEJIMUCHUEM KWHETUYECKOW PHEPTHH YACTHII TOTOKA, OCOOCHHO €CIU JIeTalb N
MIOTOK MMEIOT BBICOKYIO TeMIlepaTypy. DpPO3MOHHOE H3HAIIMBAHUE MOKET BBIPAXKAThCS B BUJC
PAaBHOMEPHOTO ClapanblBaHUs MEIbYaNIINX YaCTHUUEK MOBEPXHOCTHOTO CJIOS JE€Talu JUOO0 B BUJE
SIBHO BBIP@XEHHOTO JIOKAJIbHOTO pa3pylIeHUs! TOBEPXHOCTH.

VYcranoctHoe — H3HANIMBAHUE TMOBEPXHOCTU TPEHUS WU €€ OTIEIbHBIX YYacTKOB IPHU
nedpopMUPOBAHUH, TIPUBOISIIEM K BOSHUKHOBEHHUIO TPELIUH U OTACICHUIO YacTUIl MaTepuaia IeTaju.
Bosnukaer nipu TpeHun 6€3 cMa304HOTO MaTepHaia, a IPU HAJIMYUU CMA30YHOTO Marepuaia — IMpu
JABJICHUAX, MPEBBIIIAIONIMX MpeAeN TEKydecTH MarepHalia IMOBEPXHOCTHBIX clioeB. [IpuuuHbl,
BBI3BIBAIONINE YCTAJIOCTHOS W3HANIMBAHHEC MaTepHalia: MUKPOIUIACTHYECKHE IedopMalliy CHKAaTHS,
YIPOYHEHUSI U PA3yMPOYHEHUS MOBEPXHOCTHBIX CIIOEB, BOSHUKHOBEHHUE OCTATOYHBIX HAMPSIKEHUH U
0coOBbI€ SIBJICHUSI YCTAIIOCTH MaTepHara.

W3nammBanue mnpu 3aelaHud — MPOUCXOJUT B pe3yjbTaTe CXBAaTbIBaHUS, TIIYOMHHOIO
BBIPBIBAHUSI METaJlla, IEPEHOCA €r0 C OJIHOM MOBEPXHOCTH TPEHUs Ha Apyryro. M3 cyimecTByrommx
BUJOB W3HAIIMBAHHUS OJTOT BHUJ SBISIETCS CaMbIM OIACHBIM, TaK Kak COIpsraeMble JIeTalu
pa3pyLIaroTCcsl HHTEHCUBHO, B PsJIe CIIy4aeB — MOMEHTaJIbHO, YaCTUIIBI METaJlla OTJIEISIFOTCS C OJTHOM
MOBEPXHOCTU TPEHUS U HAIMIMAIOT HA COMPSDKEHHYIO, TIPUYEM B JAJIbHEHMIIIEM OHU JCHCTBYIOT Kak
abpasus.

TeroBoe M3HAIIMBAHUE — BO3HUKAET MPU TPEHUHU CKOJIBKEHHS C OOJBITUMHU CKOPOCTSIMH
OTHOCHUTENILHOTO TEpEMEIEeHUsT MOBEPXHOCTEH TpPEHHUs, OONBIIMMHU JAaBICHUSMH, BBI3BIBAIOIINMU
WHTCHCUBHOE YBEJIMYECHHE TEMIIEpAaTypbl B TOBEPXHOCTHBIX CIIOSIX COMNPSDKEHHBIX JeTalleH,
paboTaronux 6e3 CMa30yHOro MarepHalia WA MPH HEJOCTaTOYHOM €ro KojiuuecTBe. Temmeparypa
nmoBepxHocTel ¢akrudeckoro koHtakta gocturaer 900°C, makcuMmaibHas XK€ MOXKET JOCTHYb U
TeMIIepaTypbl IJIABJIEHUS MeTalla. B MamMHOCTPOEHUM TEIJIOBOMY HM3HALIMBAHUIO IOJBEPKEHBI
JNeTaNnd Tiepefad  3alelyIeHUeM, TOJIIUITHUKN CKOJIbKEHHUS, JETalld KPUBOIIUITHO-IIATYHHBIX
MEXaHU3MOB U T. JI. IPU MPEKPAIICHUH M0JJa4l CMa304HOT0 MaTepHalla K y3JiaM TPEHUSI.

Kopposust neraneit mMamuH NpoOUCXOIUT B Pe3yabTaTe UX XUMHUUYECKOTO WU DJIEKTPUUECKOTO
B3aMMOJICHCTBUS ¢ BHEIIHEH cpemoi. PaznmuuaroT kopposuro atMocdepHyro, Ta30Byl0, KOHTAKTHYIO,
MO/l HAMPSDKEHUEM B HEDJIEKTPOJIUTAX M B DJIEKTPONIHTAX (PUCYHOK 1).
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e o'.f. ‘ l.o.: %. H .: ... .l'.:
I-pabromepHas Z -HepabHomepHas J - cmpykmypHo-
Koppo3usg KOppo3Ug U3DUPaMESbHAS KOpDOUS
o8 @ .: £ —:;:

4= KOPPOIUT NAMHAML

7 = NOOnOBEpXHOCMHAS 8§ - MeXKPUCMAMILIMHAT 9 — MpaxckpuCmaIumHasg
Koppo3us Koppo3Us Kappo3us

Puc. 1 - Buapl KOppO3MOHHBIX pa3pylieHuii (mopaxkenuii): 1 - 3 - CrutomHpie KOPpO3NOHHBIE
nopaxxeHusi; 4 — 9 - pa3HOBUJHOCTH MECTHOI KOPpPO3HH

Jleranu, compuKacarommecs ¢ arMoc(epoi, MOABEpraoTcs aTrMoCPepHOM KOPPO3HH MOJ
JeWCTBUEM BIIArU (10>K1b, CHET), a TaK)Ke Pa3IMYHBIX OKHUCJIOB U COJIEH, COAEPIKAIIMXCS B BO3MYyXE,
0c00EHHO OKOJIO OOJIBIIMX TOPOJIOB U B IPUMOPCKHUX paiioHax. Pe3kue nmepenaabl TeMiepaTyphl TakKe
CIOCOOCTBYIOT KOPPO3UH, TaK KaK CONMPOBOXKIAIOTCSA KOH/IEH CAIUE BIIary.

Koppo3us mnon BiaussHMEM Tra30BOMl cpeabl IpHU BBICOKHMX TeMmIeparypax oOycoBiIeHa
B3aMMOJECICTBUEM MeETajula ¢ NPOAYKTaMH CrOpaHMs TOIUIMBA. DTOMY BHMJYy KOPPO3MHM B IIPOLECCE
OKCILTyaTaluu IMOABCPIKCHBI ACTAJIN JSHCPreTUYCCKUX MAlIWH. HOI[ BJIMAHUCM HCHApCHUA U 6pBI3F
AJIEKTPOJIMTOB 3HAYUTEIBHO KOPPOAUPYETCsS 000pyI0BaHNE TalbBAHUYECKHUX JIMHUM.

JleekTbl, BBI3BaHHbIE YCTAJIOCTHIO. YCTAlIOCTh — IPOLIECC MOCTENEHHOTO HAKOIICHHS
MOBPEXKICHUM Marepuana IOJ JEUCTBHEM ITOBTOPHO-IIEPEMEHHBIX HArpy30K, MPUBOIAIIUNA K
CHIDKEHHMIO JOJTOBEYHOCTH, pa3pyIICHUIO Marepuana JeTajgeil MalinH, COOPOYHBIX EIMHULL.
ITponiecchl pa3BUTHS YCTAIOCTH BeAyT K TOMy, 4TO B Hauboinee cinaboM MecTe [eTaad WIH
KOHCTPYKLUU BO3HMKAIOT MUKPOTPELIMHBI, Pa3BUBAIOIINECS B JAJIBHENUIIEM B YCTAJIOCTHBIE, KOTOPBIE
BBI3BIBAIOT BHE3AIMHOC pPa3pymiCHUC JACTaIU oe3 BUIUMBIX MPEABAPUTCIIBHBIX TIIACTUYCCKUX
nedopmaruii. OKCIulyaTalusi MacCaXMPCKUX CaMOJIETOB CBEPX HA3HAUYEHHOI'O pecypca MOKET
MIPUBECTH K pa3pyLICHHUIO IPSIMO B Bo3ayxe. TakoB A (eKT ycTaJIoCTHOrO pa3pyleHusl.

CunpHOe BIMSHUE HA CHI)KEHHE BBIHOCIMBOCTU JETallell OKa3bIBalOT pE3KHE CMEHBI
TeMIepaTypbl (TepMUYECKash YCTAJIOCTh), TaK KaK IMPH ATOM B IMOBEPXHOCTHBIX CIOSIX JETalu
NEPUOANYECKH BO3HUKAIOT HANpsDKEHUS CXaTWsl W pacTsbKeHHA. Tepmudeckas yCTaloOCTb
MMPOABJIACTCA, HAIIPUMEDP, B ACTAIAX TOPAYECTO TPpaKTa SOHCPICTHYCCKUX MAIllMH.

3aMETHO CHMJKAET IpeAesl BBIHOCIMBOCTH JeTaned MamuH Kopposus. IIpu ogHOBpeMEHHOM
BO3JICVCTBUU KOPPO3UM M IIEPEMEHHBIX HArpyK€HHWH BO3HHMKAET TAK Ha3blBaeMas KOPPO3HMOHHAS
yCTaJ0CTh, KOTOPasl BBI3BIBAET pa3pylICHUE JETaJN IPHU 3HAYUTEIBbHO MEHBILIEM HAIPSHKEHHH, YEM
MO3BOJISIET UCTHHHBIN npeacia BBIHOCIIMBOCTH MaTepuaja ACTallu.
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3 [IpaBuiia, METOBI U CPEIICTBA U3MEPECHHUSI
3.1 OcHOBHBIE TTOHATHA

W3mepenne — 5TO HAXOXACHUE 3HAYCHUS (PU3MUYECKOW BEITMYMHBI OMNBITHBIM IIYyTEM C
MIOMOIIBIO CHENUAIBHBIX TEXHHYECKHX cpeAcTB. CpeacTBO, C IMOMOIIBI0 KOTOPOTO BBIIOIHSIOT
U3MEpEeHUe, HA3bIBAIOT — CPEACTBOM H3MEPEHUs, OHO MMEET HOPMHPOBAHHBIE METPOJIOTUYECKHE
CBOICTBa. 3HAaUCHHE BEIWYHMHBI, KOTOPOE BBISIBHIM M3MEPEHHEM, Ha3bIBAIOT PE3yIbTATOM H3MEPEHHS.
3aTeM pe3ysbTaT MU3MEPEHUs! CONOCTABIIAIOT C pa3MepaMHM, 3aJaHHBIMU YEPTEKOM. [aKoil mporecc
Ha3bIBACTCS KOHTPOJEM TOJHOCTH, BBHINOJHEHHBIM u3MepeHneM. CymiecTByeT eme KOHTPOJIb
TOAHOCTH, BBINIOJHEHHBI ©0€3 BBIIBICHUS pe3yjibTaTa W3MEPEHHs, IMyTeM (U3NIECKOTO
COIIOCTABJICHUS JIETAIN C 00Pa3LIOM.

CpenctBa u3MEpeHHs pa3leisIOT Ha TPH OCHOBHBIX BHJAA: MEpHI, H3MEPUTEIbHBIC
MHCTPYMEHTBl M HW3MEpHUTENbHbIE TPUOOpPH. Mepsl — 3TO CpeAcTBa HM3MEPEHUs, BEIIECTBEHHO
BOCIIPOM3BOSIINE (PU3UUECKYIO BETMUUHY 3alaHHOTO pa3Mepa. Mepbl pa3ensioTcsl Ha OJHO3HAUHbIE
U MHOro3HauHble. OJHO3HA4YHAs Mepa BOCHPOHM3BOIMT BEIMYMHY OJIHOTO pa3Mepa (Harmpumep,
IUTOCKOTIapajuleIbHass Mepa JJIMHBI). MHOTO3Ha4HAas Mepa BOCIPOW3BOAWUT PsI  OJHOMMEHHBIX
BEJIMYMH Pa3IMYHOTO pa3Mepa (HampumMep, JUHeHKa 00pa3oBas BOCIPOU3BOIUT CBOMMH JI€ICHUSIMHU
MHOTO JITHEHHBIX Pa3MEpPOB Ha CBOCH HIKaJIE).

H3mepurenbHble MHCTPYMEHTHI M M3MEPUTENbHBIE NPUOOPBI — 3TO CPEACTBA HU3MEPEHHS,
CIOCOOHBIE BBIPAOOTAaTh TIOKA3aHUS — YHCIOBYID HM3MEpPUTENbHYI0 HHpopMamuio B (opwme,
JOCTYIHOM JUIl HEOCPEICTBEHHOT0 BOCHPUATHS Habmo1aTeseM. DT MOKa3aHUs BbIpaOaThIBAIOTCS B
MPUHATBHIX SMHALIAX U3MEPEHUs (METp, MHJUIMMETP, MUKPOMETp, TPaayC, MUHYTa, CEKYH/IA).

CpezncTBa n3MepeHHsl TaKXKe JENATCS Ha Mepbl, 00pa3loBBIE CPEICTBa M3MEPEHUi, pabouune
CpeCTBAa U3MEPEHUM.

Mepsl — cpencTBa M3MEpPEHMH, IpeJHAa3HAUYEHHBIC JIsi BOCIPOM3BEACHHS (U3UUECKON
BEJIMYMHBI 33aHHOTO pazMepa. K MepaMm OTHOCAT IUIOCKONApasuIeibHbIe KOHLEBBIE MEPHI JJIHHBI,
THPH H T. II.

OOpasnoBble  CpeAcTBa HM3MEPEHHUH — 3TO Mepbl, HW3MEpPHUTEIbHBIE TPUOOPHI WU
npeoOpa3oBaTeNy, CIy)Kallue IS KOHTPOJS HIKECTOSIIMX 10 MOBEPOYHON CXEeMe M3MEPHUTEIhHBIX
cpeactB. OOpa3LoBBIE CPEICTBA NMEPHOAMYECKH MOBEPSIOTCS MO 3TajoHaM. X TouHOCTh nMmeer
00J1b11I0€ 3HAUEHKE AJ11 00eCIIeYeHNs eMHCTBA U3MEPEHUH.

Paboune cpenctBa M3MEpeHUNH — 3TO Mepbl, YCTPOICTBAa MM MPUOOPHI, IPUMEHSEMBIE IS
M3MEPEHUH, He CBS3aHHBIX C Nepeaayeil eqMHNIBI (PU3MUECKON BEIMYMHBI (HalpuMep, KOHIIEBasi Mepa
JUTMHBI, UCTIOJIb3yeMasi JJIs1 KOHTPOJIS pa3MepOB U3JENIUI UITH JUTs HAJIAJKU CTAaHKOB).

3.2 [TapameTpsl U XapaKTEPUCTUKU CPEACTB U3MEPEHUS

Jlenenue mkanbl npubopa — MPOMEXYTOK MEXKAY JBYMS COCEIHUMH OTMETKAMH IIKAJIbI.
[lIkana — 3TO psAJ OTMETOK M NPOCTABICHHBIX y HUX YHUCEI, MOJOKEHHE U 3HAYEHHE KOTOPBIX
COOTBETCTBYET psly TOCIEIOBaTeNbHBIX pa3MepoB. JlnuHa (MHTEpBal) JAelEeHUs IIKalnbl —
paccTosiHue MEXIy OCSIMHM JIBYX COCEJHUX OTMETOK IKaibl. [leHa aeneHus mkaabl — 3TO BEIMUYMHA
IIEPEMELIEHUS] BOCIIPUHUMAIOIIETO YCTPOMCTBA CPENCTBA M3MEPEHMS, BBI3BIBAIOLIAs IMEPEMEIIECHUE
yKazaTelsl Ha OfHO jelieHue mKaiael. Hanbonee mpuusarel nensl aenenuit 0,1; 0,2; 0,5 mxm; 1; 2; 5
MkM; 0,01; 1 mm. Hanpumep, npu nepeMenieHM HaKOHEUYHUKA MHAUKaTopa yacosoro tumna Ha 0,01
MM CTpejKa CJIBUTaeTcsi Ha OJHO JeJIeHWe KpYroBOMl IIKajbl, ClEAOBAaTEIbHO, II€Ha JeJIeHUs
cocrtasyset 0,01 mm.

UyBCTBUTEIBHOCTh U3MEPUTEIHLHOTO IPUOOpa — OTHOILIEHUE U3MEHEHMsI CUTHAJIA Ha BBIXOJIE
U3MEPUTENIBHOTO CPEJCTBA K BBI3BAaBIIEMY €0 M3MEHEHMIO U3MepsieMol BenuuuHbl. Hanpumep, npu
MEepPEeMELICHNN HU3MEPUTEIbHOIO HAaKOHEUHHWKAa Ha BEJNWYMHY IeHbl aeneHus 0,5 MKM yKasareib
nepeMeniaeTcs Ha OAHO neieHue mmKaubl, paBHoe 1 MM (1000 mMxm). UyBCTBHUTENBHOCTH 3TOTO
npudopa pasHa 1000:0,5=2000.

IlokazaHue cpeacTBa U3MEPEHHs] — ITO 3HAUEHUE BEJIIMYMHBI, ONPEAEIECHHOE IO OTCUETHOMY
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YCTPOMCTBY MOCEe U3MEpPEHHs 3alaHHOTO oObekTa. [lokasaHwe Bceria COCTOUT W3 MPOU3BEACHUS
YHUCIIA JEJICHUH MIKaIbl P OTCUETE U LIEHBI IEJICHUS JaHHOM IIKAJIbI.

Jlnama3oH moka3aHuii (M3MEepeHu 1o ImKaie) — 00JacTh 3HAYCHH IIKAJbI, OTPAaHUYCHHAS e
HayaJbHbIM U KOHEUHBIM 3HAYEHUSMH.

Jlnana3oH u3MEpeHUuil — O00JacTh 3HAYEHUH H3MEPSIeMOM BENWYHMHBI, s KOTOPOU
HOPMHPOBAHBI JOITYCKA€MbI€ ITOIPEUIHOCTH CPEJCTBA U3MEPEHMII.

[Ipenenbl u3MepeHU JaHHBIM CPEACTBOM HM3MEPEHUsT — HauOOJbIIUKA W HAUMEHbIIUN
3HAYEHUS JHUAIa30Ha, KOTOPbIE MOTYT ObITh U3MEPEHBI C HOPMHUPOBAHHON TOYHOCTHIO.

NsmepurenbHoe ycunue P — 3T0 cwia, ¢ KOTOpPOW BOCIPHUHUMAIOIIEE YCTPOMCTBO
BO3JICHCTBYET Ha MOBEPXHOCTh OOBEKTa U3MEPEHUSI.

[TorpemtHOCTE M3MEPEHMSI — 3TO OTKJIOHEHME pPEe3yJbTaTa U3MEPEHUs OT JAEHCTBUTEIBHOIO

pasmepa u3MepsieMol BenuuyuHbl. Haumbosiee CyIeCTBEHHO BIIMSAIOT HAa BEIMYUHY IOIPEIIHOCTU
U3MEpPEHUS MATh COCTABJISAIOUIMX: IOTPEIIHOCTh CPEACTBA M3MEPEHUS, MOTPEIIHOCTh YCTaHOBOUHBIX
Mep, MOTrPEelIHOCTh OT MU3MEPHUTEIBHOIO YCUJIHS, MOIPEIIHOCTh U3-3a TEeMIIEpaTypHbIX Aedopmaruii,
CYOBEKTUBHBIC TIOTPEIIHOCTH UCTIOIHUTENS H3MEPEHHSL.

ITorpemHoCTh CpeacTBa U3MEPEHUST — 3TO PA3HOCTb MEXKAY NOKAa3aHUEM JJaHHOI'O CPEICTBa
U3MEpPEHUs U JICHCTBUTENIbHBIM Pa3MEpPOM HM3MEPEHHOW BEIMYMHBI. JTa MOrPEUIHOCTh BHOCUT 4Yallle
BCEr0 caMyro OOJIbLIYI0O 4YacTb B IOTPEeLIHOCTh H3MepeHus. IlosToMy 3a Bcemu cpeicTBaMu
U3MEpEeHUs], KaK MOCJ€ MX M3TOTOBJIEHUS WM PEMOHTA, TaK M 32 HaXOIIMMHUCA B IKCIUTyaTallUH,
OCYILIECTBISETCSI HAA30pP, BO BPEMS KOTOPOrO MEPUOAUYECKH OIPENENIEeTCs, B KaKOM COCTOSHUU
HAXOJUTCS KayKI0€ CPEACTBO U3MEPEHHUsI, TO €cTh noBepka. [Ipu nmpoBeieHUN MOBEPKU ONPEEIIIETCS
paboTOCIIOCOOHOCTh JAHHOTO CPEJCTBA U3MEPEHUs, B TOM YHCIE U BEJIMYMHA €ro MOrPEIIHOCTH, a
MMEHHO, HaXOJIUTCS JIU OHA B IPEJIENax YCTAaHOBJIEHHOW HOPMbI. BBINOIHAIOT MOBEPKY ClieMaIbHbIE
OpraHbl METpOJIOrMuYecKoi ciykObl. Eciim B pe3ynbTare NMOBEpPKH JaHHOE CPEICTBO HM3MEpPEHMS
OKa3bIBa€TCsl TOJHBIM, TO HAa HETO BBIIHCHIBAETCS aTTECTAT, €CJIU K€ HET, TO OHO HM3bIMAETCA W3
IPUMEHEHHs. ATTeCTaT FOAHOTO CPEACTBAa U3MEPEHUS XPAHUTCS B €ro QyTiisipe U CBUAETEIBCTBYET O
TOAHOCTH €ro J10 JaThl CIeAYIOIEH MOBEPKH 0 rpaduKy.

[TorpenrHocTH, MPUBHOCHMEBIE YCTAHOBOYHBIMU Mepamu (oOpasuamu). Bee 3T Mepsl uMeroT
CBOU COOCTBEHHBIE MOTPEUIHOCTH, KOTOPHIE CO CBOMMH 3HaKaMH BXOJAT B MOIPEIIHOCTb KaXJI0ro
U3MEpEeHUsl.

W3mepurenbHoe ycuiaue oOecreyrBaeT 3aMbIKaHME »JIIEMEHTOB H3MEPHUTENbHON Liemnd,
BKJIIOUAIOIIEH KaK AJIEMEHThl U3MEPUTEIBHOIO CPEICTBA, TAK U OOBEKT U3MEPEHMsI, U BBI3BIBAET UX
ynpyrue nedopmanuu. [TorpemHocTs u3MepeHust OT U3MEPUTENIBHOTO YCHIINS paBHa JeopMalusM B
CpPEACTBE HW3MEpeHuss M u3MepseMoil jaeranu. B HOpMaTHBHBIX JOKYMEHTaxX OOBIYHO
PErIaMEHTUPYIOTCSI MAKCUMAJIBHBIE 3HAUEHHUS U TIEpenaj U3MEPUTENbHOIO YCUIIHS.

[TorpemHocTy OT TemnepaTypHBIX AepopMaliii BO3HUKAIOT MPU MPOBEIEHUU 3aMEPOB INPHU
TEMIIEPATYPE, OTIMYHON OT HOPMAJILHOM.

CyObeKTUBHBIE MOTPEIIHOCTH UCIOJHUTENS M3MEPEHHUs - 3TO IMOTPEIIHOCTH BO3HUKAIOIINE
IIPY BBIIIOJIHEHUH MCIIOJHUTEIIEM IIPUEMOB U3MEPEHUS U MOIPEUTHOCTH OTCUUTHIBAHUS NTOKA3aHUH.

KomnaparopHass morpemHocTb BO3HHMKAeT MPH HECOBHAJECHUU JIMHUM H3MEPEHMs] U JIMHUU
OTCYeTa, KOI/la BCJIEJACTBHE HETOYHOCTH IEpPEMEIICHUH MO HaNpaBJSIONIMM MpHOOpa BO3HUKAIOT
MOBOPOTHI €ro MOJBMXKHBIX, YacTel U, KaK CIEJICTBUE, HECOBIMAJIEHUE BEIUYMH INepeMelleHUi
BU3UPHOT'O Y OTCUETHOT'O OPTraHOB.

Bre16op m3MepuTenbHBIX 0a3 MpU U3MEPEHMH TaK)Ke OKa3bIBAeT CYIIECTBEHHOE BIIMSHUE Ha
TOYHOCTh H3MEpeHuH. B mpakTHke HE0O0XOIMMO PYKOBOJCTBOBATHCS MHPUHIMIIOM €AMHCTBA 0as,
COTJIACHO KOTOPOMY JIOJKHBI COBIAAaTh KOHCTPYKTOPCKAs, TEXHOJIOTHYECKas: M U3MepUTeIbHas 0a3bl.
basupoBanue neranu B mpolecce U3MEPEHHs CBOAUTCS K TOMY, YTOOBI JIMHHSI U3MEPEHHUs COBIajiaa C
HaIlpaBJIECHUEM U3MEPSIEMOTO pa3mepa.

3.3 Knmaccuduxarnusi BUIOB KOHTPOJIS
B 3aBHCHMOCTH OT MeCTa OmNepaIii TEXHHYECKOTO KOHTPOJIS B TEXHOJIOTHYECKOM IMPOIECCE U

XapaKTCpa BBITIOJIHCHUSA 3TOM orepanuu pas3jii4arOT HECKOJBKO BHUIAOB TCXHHUYCCKOI'O KOHTPOJIA, K
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OCHOBHBIM BHJIaM OTHOCSITCSL:

O MpeIBapUTENIbHBIM  KOHTPOJIb  MAaTepUanoB, Moay(aOpuKaToB, 3aroTOBOK  IeEpen
JalbHeNIe nx o0paboTKOI;

O TMOOINEpPAalMOHHBIM KOHTPOJIb BCEX JeTajed Ha KaxJoil omepanuy, YyKa3aHHOW B
TEXHOJIOTUYECKOM IIPOLIECCE;

O TIpyNIOBOH KOHTPOJb I10CIIE U3rOTOBJIECHUS OIPEAEICHHOIO KOJUYECTBa JeTajeH;

O  BBIOOPOYHBIN KOHTPOJIb YaCTU M3JeNUil (IIPOLEHT KOHTPOJIUPYSMBIX H3JCIUN YKa3bIBAIOT
B TEXHOJIOTMYECKOW KapTe KOHTPOJIs);

O  CIUIOLIHOM KOHTPOJb — KOHTPOJIb BceX 100% U3roTOBIEHHBIX U3EIUN;

O  CTallMOHAPHBIA KOHTPOJIb, IPOU3BOJUMBIN Ha KOHTPOJIBHOM ITYHKTE;

O  CKOJIB3SIIIMI KOHTPOJIb Ha paboueM MecTe, TJie U3TOTOBIISIOT UM COOMPAIOT U3/EIHE;

O IpeaylnpeauTeIbHbIi KOHTPOJIb C LENbI0 MPeJoTBpallieHuss Opaka, Hampumep KOHTPOJb
MIEPBOI1 IETaN UM BEIOOPOYHBIA KOHTPOJIb B MPOIECCE U3TOTOBICHUS MAPTUH JICTAJICH;

O AaKTUBHBIA KOHTPOJb, BBIIOJHAEMBIH B Ipouecce O0O0pabOoTKM U  0OecredrBaroLINii
YIPaBIEHUE MPOLIECCOM;

O IACCHBHBIM KOHTPOJIb, BBINOJHAEMBIH IOCJIE ONEpPALUU T CIyXAlIUH A7 OTOpPaKOBKH
HETOJTHBIX M3JICITHH;

O pa3pyllaloUIMil KOHTPOJIb, B pe3yjibTaTe KOTOPOrO H3JAEIUE paspyllaeTcs M I
JaJIbHENIIEr0 UCII0Ib30BAHUE HE TIPUTOJTHO;

O Hepa3pyualluil KOHTPOJb, O0ECIeYMBAIONIMI KOHTPOJIb Iapamerpa 0e3 HapylIeHMs
LEJIOCTHOCTHU U3JENNS U YXYIIEHUSI €0 SKCITyaTallMOHHbBIX XapaKTEPUCTHK.

O  CTaTUCTUYECKHM KOHTPOJb, KOTOPBIN JAEIUTCS HA CTATUCTUYECKUN IPUEMOYHBII KOHTPOJIb
KayecTBa NPOAYKUMM (MPUMEHSIOT B TeX ciydasx, korjaa nposeaeHue 100%-HOro KOHTpOis Bcex
U3JeNui, NPEeabsIBIAEMbIX B KOHTPOJUPYEMOH NapTUM MNPOAYKLUMH, TPYAHO OCYLIECTBUTH H3-32
OO0JIBIIION MAaCCOBOCTH MAPTUU WIIM HEBO3MOXKHO OCYIIECTBUTH M3-3a TOTO, YTO MPOBEIACHUE KOHTPOIS
CBSI3aHO C Pa3pyLICHUEM EIUHMII NMPOIYKIMU M B TO K€ BpPeMs M3BECTHO, YTO AOJSA JE(PEKTHBIX
€IMHUI] NPOAYKUMM B HapTUM JOCTAaTOYHO Majlo), CTAaTHUCTUYECKUH aHalIu3 TOYHOCTH
TEXHOJIOTUYECKOro  mpouecca (aias  BbIABICHUS  (AKTOPOB, CHIDKAIOLIUX €ro  TOYHOCTH),
CTaTUCTHYECKOE PEryJMpOBaHHE TEXHOJOTHMUECKOro Ipoliecca (HampaBlIeHO Ha IpeJoTBpalleHHe
MOSIBJIEHUsI Opaka Mpu U3rOTOBJIEHUU APTUU IPOAYKLIUN).

3.4 MeTozp! H3MepeHHi

MertoioM W3MEpeHHs] TPUHATO HA3bIBATh COBOKYNHOCTh IPHUEMOB U  TPHUHIUIIOB
MCIIONIb30BaHUs CPENICTB U3MepeHus. Hanbomnee pacpocTpaHeHbl CIeIyIOIIIe METO/IbI:

MeTtol HENnoCpeACTBEHHOM OLICHKHM — MpPH 3TOM METOJE BEIWYMHA HU3MEPAEMON JIeTalln
ONPEACISIETCS HENOCPEACTBEHHO IO Pa3MEPHOMY YCTPOMCTBY, HUMEIOUIEMYCS B KOHCTPYKLHUHU
MPUMEHSEMOT0 CPEACTBA M3MEPEHUS, HANpUMEpP HU3MEpPEHHE [aHamMeTrpa Bajla C MOMOUIBIO
ITaHT €HIIUPKYJIS.

Meron cpaBHEHMS C MEpPOMl — 3TO METOJ, IPU KOTOPOM BEJIMYMHA H3MEPSEMOMN JAeTain
COTIOCTABNISECTCS C BEIUYMHON BOCIPOU3BOJUMON MEpON WM BEIWYHMHOW OOpa3IOBOM JeTalu,
KOTOpBIE HE BXOASAT B KOHCTPYKIIMIO MPUMEHSIEMOTO CpeacTBa m3Mepenus. Hampumep, msmepeHue
Basia AuaMeTpoM 30 MM ¢ TOMOIIBIO CKOOBI.

Mertoapl W3MepeHUs AENATCS Ha aOCOJIOTHBIM, OTHOCUTEIBHBIM, TPSIMOW, KOCBEHHBIM U
KOMIUIEKCHBIA. [Ipu abcoloTHOM MeTofe H3MepeHUs 3HAYeHHE H3MEpSeMOW BEIHMYMHBI MOXKHO
MPOYECTh HETMOCPEACTBEHHO Ha IMIKalle W3MEPHUTEIbHOro mpubopa wiu wuHCTpymeHTa. [lpum
OTHOCUTEJILHOM METOJE U3MEPEHUN U3MEPSEMBIN pa3Mep CPaBHHUBACTCS C ITAJOHOM WJIM KOHLIEBOM
Mepoi. Pe3ynbTaT uM3MepeHHusl MOJIy4aroT B BHJI€ OTKJIOHEHHUS H3MEPSEMOro pa3Mepa OT pa3mepa
ATaJIOHA WJIU KOHIIEBOU MepbI (M3MEpEHHsI Ha ONITUMETPAx | T. II.)

KommiekcHbI MeTO U3MEPEHU TPUMEHSIOT, KOT/1a HE00X0MMO TTPOBEPUTH OJTHOBPEMEHHO
HECKOJIBKO TIapaMEeTpOB JIETaJM, B3aWMMHOE PACIOJIOKEHUE €€ KOHCTPYKTHUBHBIX 3JIEMEHTOB.
Hampumep, npu KOHTpoOJie MITUIEBOM BTYJIKH KOMIUIEKCHBIM KaTHOPOM KOHTPOJUPYIOT U pa3Mepbl
COOCTBEHHO IIUTHIIOB, M UX PACIOJIOKEHNE OTHOCUTEIHFHO OCH BTYIIKH.
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IIpn nmpsMoM H3MEpeHUHU pe3yiabTaT IMONYy4aroT cpa3y. Hampumep, u3MepeHHE TOJIIMHBI
IUIACTUHKH IITaHTeHIUpKYJeM (pucyHok 3). KocBeHHOe M3MepeHre — 3T0 U3MEpeHue, pu KOTOPOM
HCKOMO€ 3HAYEHHE BEJIMYMHBI ONPEIEIIAIOT IEPECUETOM PE3YJIbTaTOB MPSMBIX M3MEPEHUN BEIUYMH,
CBSI3aHHBIX C MCKOMOI BEJIMYMHOM M3BECTHOM HaM 3aBHUCHUMOCThIO. Hampumep, TpeOyercs usmMepurhb
paccrosinue Lo Mexay ocsiMM IByX OTBEPCTUH C IOMOILBIO IITAaHT€HIUPKYJIA. [IpsiMbIM n3MepeHuem c
MTOMOUIBIO HITAHTEHIIUPKYJISl ONpPeNeanTh BelUYnHy Lo IIpsMbIM H3MepeHHeM MOIy4YUTh HCKOMBIH
pe3yJIbTaT IPAKTUYECKU HEBO3MOXKHO, II0O3TOMY CHauasa BBIIIOJIHAEM IIPSIMbIE U3MEPEHUS BEJINYUH L,
D1, Dy ryOkamMu nnsi BHYTPEHHUX H3MEpPEHHil, a 3aTeM IOACYUTHIBAEM HCKOMYIO BEJIMYUHY IO

L0=L6—M

3aBUCHUMOCTH 2

Pucynok 2 - KocBeHHOe H3MepeHHE
MEKOCEBOTO  pAacCTOSHUS  OTBEPCTUH B
IUIACTHHE

HBMepeHI/ISI JCIATCA Ha KOHTAKTHBIC U OeckoHTakTHhIe. KOHTakTHOE HU3MEPCHUE — ITO
HU3MCPCHHUC, IIPpU KOTOPOM IIPHHHUMAIOIICC YCTpOﬁCTBO cpeacrtBa U3MCPCHHUA HUMECT MEXaHUYEeCKUH
KOHTAaKT C IMOBCPXHOCTBIO I/I3Mep$IGMOI71 JCTalIu, Harmpumcep HU3MCPCHUA C IIOMOIIBIO
HITaHFeHI.[PIpKy.]'IefI, HHAWKATOpa 4aCOBOI'O THUIIA U T. . beckonTakTHOE HU3MCPCHHUEC — 9TO U3MCPCHHUC,
IIpHU KOTOPOM BOCIHPHHHUMAIOLICC yCTpOfICTBO HC MMCCT MCXAHUYCCKOI'O KOHTAKTa C IMOBCPXHOCTHIO
I/ISMepreMOﬁ ACTAaJIN, HAIIPUMEP UBMEPCHUC DJICMCHTOB pGSL6BI Ha MHUKPOCKOIIC.

3.5 HopmaiibHble yca0BUs BBITOJHEHHS IMHEWHBIX U YTJIOBBIX U3MEPEHUN

HopManbHble yCOBUS BBIIIOJIHEHHS JIMHEHHBIX W YIJIOBBIX H3MEPEHUH YCTAHOBIJIEHBI
rocynapctBeHHbIME cTraHaaptamMu. 'OCT 8050—73 pacmpocTpaHsieTcst Ha JTUHEWHBIE pa3Mepsl OT 1
10 500 MM M Ha YIJIOBBIE pa3Mepbl C JUIMHON MeHbIeld cTopoHsl 10 500 mm. Hopmanbnble ycnoBus
U3MEpEHUl  JOJKHBI  COONMIOJAThCS  JUIsl  MPAKTHYECKOTO  MCKIIOUEHHUS  JIOMOJHUTENbHBIX
norpemHocTed. CTaHAapTOM NPHUHATHI CIEAYIOLIME HOPMajbHbIE 3HAYEHMSI OCHOBHBIX BIIMSIOIIMX
BEJINYUH:

o TeMIeparypa okpyxatouieit cpenst 20° C;

o atmocdepHoe nasnenue 101324,72 I1a (760 mm pT. cT.);

o OTHOCHUTEJIbHAs BJIAXKHOCTb OKpY’Karollero Bo3ayxa 58% (HOpMallbHOE HaplUalibHOE
naBieHue BOASHBIX mapoB 1333,22 [1a);

o yCKOpeHHUe cBOOOIHOTO maieHus 9,8 M/

o HampaBJIEHUE JUHUM HW3MEPEHMs] JIMHEWHBbIX pa3MepoB A0 160 MM y HapyKHBIX
IIOBEPXHOCTEN — BEPTUKAIIBHOE, B OCTAJIBHBIX CIIydasiX — TOPU30HTAJIbHOE;

o M0JIOKEHHE TUIOCKOCTH U3MEPEHUs YTII0B — FOPU30HTAIILHOE;

o OTHOCHUTEIIbHAS CKOPOCTb JIBUYKEHUS BHEIIHEN CPEbl paBHA HYIIIO;

o 3HAYEHUS BHEIIHUX CHUJI JIOJKHBI ObITh PaBHBI HYIIIO.

B 3aBucuMoOcCTH OT JONMYCKOB M JAMAana3zoHa H3MEPSEMBIX pa3MepOB MpeJeibl HOPMaTIbHOU
0o0JacTH  BIUAIOMIMX BEMWYMH JOJDKHBI cooTBeTcTBoBaTh ['OCT 8050—73. Tlomnmepxkanue
HOpPMAaJbHBIX YCIOBHI B pabo4yeM MPOCTPAHCTBE JOKHO 00eCreunBaThCsl B TEUSHHE BCEro Mpoiiecca
n3MepeHus. ['oCyapCTBEHHBI CTaHAAPT HOPMHUPYET MpEeaenbl JOIMYCKAEMBIX OTKIOHEHHM OT
HOPMAaJIbHOTO HAINpAaBJIECHUS JTUHUU U3MEPEHUS U HOPMHUPOBAHHBIX MMAPAMETPOB OPUEHTAIMU CPE/ICTB
n 00bekToB u3MepeHuil. CTaHIapTOM HOPMHPYIOTCS TpEeAeNbl JOMYCKAaeMOro OTKJIOHEHUs
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TEMIIEPATyphl 00BEKTa U3MEPEHHS U pabovero MpoCTPaHCTBA B MPOIIECCEe U3MEPEHHUSI OT HOPMAaJIbHOTO
3HAYEHHUS B 3aBUCHMOCTH OT BEJIMYMHBI U KBaJUTETa TOYHOCTH H3MEPSEMOro pasmepa (MHTEpBal
pazmepoB). Takxke HOPMUPYIOTCS MPEEIbl JOMYCKAaeMOM HECTAallMOHAPHOM COCTABISIONIEH Pa3HOCTU
TEMIEpaTyp B JIOOBIX JBYX TOYKaXx M U3MEHEHHUS TeMIlepaTrypbl B J000i Touke pabouero
MPOCTPAHCTBA U HAXOMSAIIUXCS B HEM IOBEPXHOCTEH OOBEKTa W CPEACTB M3MEPEHHUU T MEp U
00BEKTOB H3MepeHusa. B paboueM NpOCTpaHCTBE [OMYCKAIOTCS TOJBKO IUIABHBbIE HW3MEHEHHS
TEeMIIEPaTyphl co ckopocThio He Oonee 0,1°C/mun. OTaensHbIe KoNebanus ¢ nepuogoM MeHee 0,5 MuH
HE YYUTHIBAIOTCA.

[Ipy yriaoBeIX HM3MEPEHHSIX MPEAeNbl JOMYyCKAeMOro OTKIOHEHHSI TEMIIepaTypbl OOBEKTa
M3MEPEHHS B paboyero mpocTpaHCTBa OT HOpMalibHOTO 3HaueHus +3,5° C. Ilpenensr qomyckaemoil B
nporecce U3MEPeHNs HeCTAI[MOHAPHOW COCTABIISAIONICH Pa3HOCTH TEMIIEPATyp B JIFOOBIX JBYX TOUKaX
U M3MEHEHMs] TemImepaTypsl B JH000W Touke pabodero MpOCTPAHCTBA U HAXOAAIIUXCS B HEM
MOBEPXHOCTEH 00BEKTA M CPEICTB U3MEPEHUN HOPMHUPYIOTCS OTICIIBHO.

3.6 [lorpemHocT n3MepeHuit

AOCONIOTHAS MOTPEIIHOCTh HU3MEPEHHs] — IOIPEIIHOCTh, BBIPAXKEHHAs B EJUHHUIAX
U3MEpseMOM BEeNMYMHBI (MWIIMMETPBI, Tpaaychl H T. 1.). OTHocuTenbHast (IIpUBEICHHAS)
MOTPEIIHOCTh U3MEPEHUS] — IOTPELIHOCTh, BBIPAXKEHHAs B JOJISX YMCIIOBOTO 3HAUYEHUS U3MEpsieMon
BEJIMYMHBI UJIU B ITPOLICHTAX.

[lorpemHocTu pexxuma u3MepeHus:

Cuctematnyeckasi MOTPEUIHOCTb — MOCTOSIHHAS WM M3MEHSIOLIAsCsS M0 ONpeAeICHHOMY
3aKOHY.

CayyaiiHasi IOTPEeIIHOCTh — HEMOCTOSIHHAS, 3HAUCHHE KOTOPOIl Helb3sl YCTAHOBUThH 3apaHee.
Bnusinue cinyyaliHbpIX (HE €IMHUYHBIX) IOTPELIHOCTEN HA pe3ysbTaT U3MEPEHUSI MOXKET ObITh YUTEHO
yTeM TpUMEHEHUs K 00paboTKe psAIOB U3MEPEHUIl TEOpuH BEpOSTHOCTEW H  METOOB
MaTeMaTHYeCKOM CTaTUCTUKH.

['py0ast morpemHocTh WM IpoMax — ciydaiiHasi (€IMHUYHAsI) MTOIPEIIHOCTh, SIBHO U Ipy0Oo
HCKa)Karollasi pe3yIbTaT U3MEPEHUsl.

CucremaTH4ecKle MOTPEIIHOCTH, CBSI3aHHBIE C PEXUMOM H3MEPEHMs, MOTYT HUCKJIHOYaThbCs
OJIHUM U3 CIELYIOIIHUX METOOB:

a) MIpeIBAPUTENIbHOE U3yYEHHUE MOrPEIIHOCTEN U BBEIEHUE COOTBETCTBYIOLIUX MOMPABOK
WIN TONPABOYHBIX MHOXXUTENEH (HampuMep: aTTecTalus Mep, y4deT MOTPEIIHOCTH HyNs IIKaldbl U
TEMIIEPATYpHI);

0) METOJI 3aMEIIECHUS — U3MepseMasl BEJIMYMHA 3aMEHSAETCS] PABHOBEIMKOW €1 U3BECTHOM
BCIIMIHHOM;
B) KOMIIEHCAIIUS TOTPEIIHOCTH M0 3HaKy — IOCTaHOBKA HAOIIOJIEHUN TaKuUM 00pazom,

YTOOB! MOTPEIIHOCTh BOILIA B Pe3ylbTaThl U3MEPEHHsS] OJMH pa3 C OJHUM 3HAKOM, JPYroil pas c
00paTHBIM 3HAKOM;

r) METOJ CHMMETPUYHBIX HAOIIOJJCHUI TTPH MPOTPECCUBHBIX IMOTPEITHOCTSX (TOBTOPEHUE
HaOI0IeHU B 0OPaTHOM TMOPSIZIKE);

1) METOJl HaOJIOJICHUH YETHOE YHUCIIO pa3 4epe3 MOJIYNepHoAbl (Ui MEepUOJUYECKUX
MOTPEIIHOCTEN ).

W3meputenbHble  cpeAcTBa  JIOJDKHBI — [OJABEpPratbcs — IMOBEpKE B opoOpMIIEHHEM
COOTBETCTBYIOLIEr0 JAOKyMeHTa. CyHIECTBYIOT CXEMbl IIOBEPKHM M COOTBETCTBYIOIIME CPENICTBA.
Hanpuwmep, [u1st MOBepKH KOHIIEBBIX Mep MPUMEHSETCS] KOMIIapaTop KOHIEBBIX Mep Gupmbl TESA.

4 OCHOBHBIE METO/IbI U CPEJICTBA KOHTPOJISI, TUTIOBBIE CXEMbI KOHTPOJIS
4.1 KoHTpoJIb TEOMETPUUYECKUX TapaMETPOB JIeTajien
4.1.1 KoHTpOIb IMHENHBIX PAa3MEPOB
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KoHTponb NMHEHWHBIX pa3MepoB MOXKHO pPa3JelIUTh HAa KOHTPOJIb (DaKTHYECKOTO paszmepa
JeTali, KOHTPOJb OTKJIOHEHUS T€OMETpUYECKOW (opMBI OT 3aJaHHBIX MapaMeTpOB, KOHTPOJIb
TOYHOCTH B3aUMHOI'O PACIIOJIOKEHUS TOBEPXHOCTEW AeTand. J[iIsi KOHTpOJs JIMHEHHBIX pa3MepoB
pa3paboTaHO M UCMONB3yeTCs OOJIBIIOE KOJMYECTBO PA3IMYHBIX HHCTPYMEHTOB, HPHUOOPOB,
yCcTpOUCTB. OTKIOHEHHS OT 3aJaHHON IreOMETPUYECKON (POPMBI MOTYT ONPEAETATHCS OJTHOBPEMEHHO C
u3MepeHrneM pasMepa. Hampumep, oBaIbHOCTE MOXKET OBITH ONpEAeieHa MPHU M3MEPEHUH JETall B
IBYX B3aMMHO TEPIECHIUKYJSPHBIX IUIOCKOCTSIX. KOHYCHOCTH MOXHO OIPENEeNUTh MO0 Pa3HOCTH
JAMaMETPOB Y MIPOTHBOIOIOKHBIX KOHIIOB BaJa.

dakTuyeckre pasMepbl JCTald B 3aBUCUMOCTH OT (OPMBI MOBEPXHOCTH, HOMHHAJA W
TOYHOCTH pasMepa, a TaKKe OT THUIa MPOM3BOJACTBA KOHTPOJIHUPYIOT C IIOMOIIBIO PYJETOK, JIMHEEK,
IITAHT€HUHCTPYMEHTOB, KaJIHOpOB-CKOO, KanuOpOB-MPOOOK, MHUKPOMETPOB WM CHEIHAIbHBIX
HPUCTIOCOOICHNH, N3MEPUTEIBHBIX MUKPOCKOIIOB U T.JI.

W3mepenne TUHEWKaMU MPOU3BOJUTCS MPUKIABIBAHUEM WM TIEPEHOCOM pa3Mepa ¢ U3JeNus
Ha JIMHEHKY JApPYIMM HMHCTPYMEHTOM, HAIpUMeEp, KPOHIHMPKYJIEM; HW3MEpEHHE pyJeTKaMH —
MPUKIIAJABIBAHUEM WM OMOSChIBAaHKUEM (IIPH U3MEPEHUH TUAMETPOB OOJIBIINX BAJIOB).

JIns KOHTpOJsL 3a30pOB, MA30B MAJIBIX pa3MEepoB W Tp. NPHUMEHSIOTCS IIYIbl, KOTOpBIE
MPEJCTABISAIOT COOOW TUIACTHHBI C MapauICIbHBIMH H3MEPUTENLHBIMH TUIOCKOCTSIMH, B OCHOBHOM
npeJHa3HauYCHHBIE Ul NMPOBEPKU BEIWYHMH 3a30pOB MEXAy MOBepXHOCTAMH (puc.2). s KOHTpos
MaJIbIX PaJyCOB IPUMEHSIOT Ha0Op panuycHbIx mabdaonos (Puc. 3).

Pucynok 2 — Habop mrynos Pucynok 3 — Habop mrynos

K mranreHuHCTpyMEHTaM OTHOCATCS

O  IUTAaHT€HUUPKYJb, UCIOIb3YEMBIN I U3MEPEHUS HApPYKHBIX U BHYTPEHHUX Pa3MeEpOB,
TJIyOHMH M BBICOT U3JICIHI | JJIs pa3MeTKH (puc. 4):

O  IITAaHTeHITyOMHOMEp, HUCMONb3YeMbIH i W3MEPEeHHUs TIyOMHBI OTBEPCTUH HU3Jenuil,
BBICOT, PACCTOSIHHIA 10 OYpPTUKOB MIJIA BBICTYTIOB (pHC. 5);

O  IITaHTeHPEHCMYC, HCIONb3yEeMBbIi AJIsl Pa3METKU M H3MEPEHHs BBICOTHI M3/Ieuii (puc. 6).

O  mTaHreH3zyodomep.

B HacTodmee  BpeMs — NONYyYWIM ~— LIMPOKOE  PAcIpOCTPAaHEHHE  AJIEKTPOHHBIE

IITAHTEHUHCTPYMEHTBI, KOTOpbhle OOECHeunBalOT 0o0jiee BBICOKYI0O TOYHOCTh M CTaOWUIIBHOCTH
pE3yJIbTaTOB U3MEPEHHUS.
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Pucynoxk 5 - lllTanrenriayounomep Pucynok 6 - llItanrenpeiicmyc

['magkuii MukpomeTp (puc. 7) mpenHa3HAueH ISl U3MEPEHUS] HApYKHBIX Pa3MEpOB H3JICIHH.
Muxkpometpsl ¢ pa3mepamu cBbiie 300 MM UMEIOT CMEHHYIO WJIHM MepeMelnaronytocs nsaTky. s
MOBBIIIEHUS] TOYHOCTH H3MEPEHHs OOJIbIIME MHKPOMETPBHl MHOTJAa CHAOXaroTcs, BMECTO MKECTKOH
IIATKH, UHAUKATOPHOW WM PBIYaKHOM I'OJIOBKOW. VI3MEpUTENBHOE YCUIINE U3MEHSETCS B IIPEJENax OT
500 mo 900r. MukpomeTpsl ¢ BEpXHHUMH Ipenenamu uzMepeHuss 50 MM u Oojee cHaOkaroTcs
YCTaHOBOYHBIMHU MepaMHu, MOIPEHIHOCTH KOTOPBIX He MpeBbIaoT 50% morpenrHocteil MUKPOMETPOB.
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Pucynox 7 - Mukpomerp.

OcHOBHBIE YacTH MUKpoOMeTpa: ckoba 1, marka 2,
MHUKPOMETPUYECKUN BHHT 3, crebenb 4, Gapaban
5, Tpemotka 6, cromop 7. lleHa nmeneHus mKaibl
Oapabana 0,01 mm. Ilpenenst usmepenus: 0—25,
25—50, 50—75 MM u 1. 1. g0 300 mm (c
npenenoM mokasanuii uyepes 25 mm), 300—400,
400—500 MM u 1. a. 1o 1000 MM (uepe3 100 mm),
1000—1200, 1200—1400 u 1400—1600 mm.

Pucynok 8 — Mukpometpuueckuii riryouHomep.

OcCHOBHEBIE JeTaJu: 1 —
MUKPOMETPUYECKUH BUHT, 2 — TpaBepca, 3 —
cromop, 4 — crebenb, 5—Oapaban, 6 —
tpemorka. llena nenmenus mkaner 0,01 mwm.
[Ipenensr m3mepenus: 0—25; 0—50; 0—75; 0—
100 mm.

Pucynok 9 - mukpomerpuueckuii Hyrpomep. Hyrpomep ¢ ymmunutensmu. lleHa neneHus IIKaibl
O0apabana 0,01 mm. Ilpexensl mokazaHuii (MHKpOMETPUYECKOW TOJIOBKH) — 50—63 u 75—88 mm;
npenensl u3MepeHuit nyrpomepon: 50—150, 50—400, 50—900, 50—1500, 75—175, 75—575, 150—
1200, 150—4000 mm, 500—10000 mm.

Muxkpomerp ¢ 1udepOoIaTOM TPUMEHSETCS UIS W3MEPEHUs TONIIMHBI JIMCTOB W JICHT.
MHUKpOMETPBI U3TOTOBIISIIOTCS ¢ HEMOABWKHBIM LH(pepOIaToM M Bpallalouieiicss Ipu nepeMerieHnu
OapabaHa CTpENKOW WM C BpamammmMmcs mudepomaroM. MukpoMeTp st U3MEPEHUs TOJIIUHBI
CTEHOK TpYyO OTJIMYAeTCs TeM, YTO U3MEpPHUTENIbHAs TOBEPXHOCTh MUKPOMETPUUYECKOT'0 BUHTA IIJIOCKa,
a natku chepuueckas ¢ pagmycom chepbr 5+0,35 mMm. MukpoMeTrp C TUIOCKMMH BCTaBKaMH
npeJHa3HaueH A U3MEpPeHHs] Hapy>XHBIX pa3MepoB M3JENUN U3 MATKUX MaTepuayioB. BcTaBku c
TUTOCKUMH H3MEPHUTEIHHBIMH IMOBEPXHOCTSIMHA JTHAMETPOM 12 MM IMOMEIIAOTCS B OTBEPCTHS B TISITKE U
MHUKpPOMETPUYECKOM BUHTE MUKpoMmeTpa. [lpenensr usmepenns: 0—25, 25—50, 50—75 MM u T. A. 10
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350 MM (uepe3 25 mMM). HacoBble MHUKPOMETPHI CIyXaT A MU3MEPEHUS MEJKUX JeTalell 4acoBOTO
MPOM3BOJICTBA. BBIMycKalOTCsT JABYX THIOB — TOPU30OHTANbHBIE M BepTUKalbHBIE. [Ipenens
u3mepenuss or 0 ngo 15 mm; nena penenus 0,01 mm. Honmyctumsle norpemHoctd +£0,004 mm. K
MHUKpPOMETpaM Mpujaraercsi HabOp CMEHHBIX HAKOHEUYHUKOB.

3yO0oMepHBIi MUKPOMETp NpeAHA3HAYCH I U3MEPEHUS JITUHBI 00IIeH HOPMaJH MPsMO3YyObIX
U KOCO3yOBIX HMWJIMHIPUYECKUX 3yOuaThIX Kosiec ¢ MoaysieM oT 1 MM. OH oTiM4aeTrcs OT OOBIYHOTO
IJIQIKOTO MHUKPOMETpPA TOJBKO (HOPMON M3MEPUTENBHBIX IIOCKOCTEH, BBIMOJIHEHHBIX B BUJIE JHUCKOB.
[Ipenensr uamepenus: 0—25, 25—50, 50— 75 u 75—100 mm.

Mukpomerpuueckuii riryonHoMep (puc. 8) mpruMeHsieTcs sl K3MEPEHUS TITyOUHBI OTBEPCTHH,
Ma30B, pACCTOSHUN MEXIy IUIOCKUMHU TOBEPXHOCTSMH U3JENHH. Y  MHUKPOMETPUYECKUX
rIIyOMHOMEPOB ¢ BepxHHM mpeaenom uamepenust 50. 75 u 100 MM MUKPOMETPUYECKHIA BUHT MMEET
OTBEpCTHE, B KOTOPOE BCTABJISIFOTCSI CMEHHBIE U3MEPUTENbHbBIE CTEPKHU. Y CTaHOBKA IITyOMHOMeEpa Ha
HYJIb POU3BOAMTCS 10 YCTAHOBOYHBIM MepaM (BTYiKam). JlomycTuMble MOTPEIIHOCTH TIyOHHOMEpa
B uHTepBaiie 0—25 MM coctasistor 0,005 mm.

MUKpOMETpHUYECKUH HYTpOMEp TMpelHa3HA4YeH JUIS HW3MEpeHHs BHYTPEHHUX pPa3MEpOB
uznenuii. OH COCTOUT W3 MHKPOMETPHUYECKON TOJOBKH C ABYMS C(PepUYECKUMHU U3MEPUTEIbHBIMU
HAKOHEYHHMKaMHU 1 Habopa yuimHuTenei (puc. 9) ¢ BHyTPEHHUMH TTOIBUKHBIMU CTEPKHSIMHU.

Y MHKPOMETpPOB € NIpeaesiaMd U3MEPEeHUs OT 25 MM M BHIIIE€ HYJIEBOW OTCYET ONPEAENsioT,
U3Mepsis YCTAaHOBOUHYIO MEpY WJIM IUIOCKONApauIeIbHYI0 KOHIEBYIO MEpY JIMHBI, pa3Mep KOTOpOi
paBeH HIDKHEMY TMpeeNly H3MEpeHus Mukpomerpa. Pasmep st HacTpoWku HaOupaercs U3
HECKOJIBKUX TUIOCKOTIApaUICIbHBIX KOHIIEBBIX Mep JITUHBI. [lyTeM NpUTHPKH MOKHO COCTAaBUTH OJIOKU
KOHIIEBBIX Mep ¢ pazmepamu yepe3 0,001 mm. brok criemyer cocTaBisiTh M3 BO3MOXKHO MEHBIIETO
KOJIMYECTBA Mep: He 0oJiee YeThIPEeX MPH MCIIOIh30BaHUK HA00pOB U3 83 miu 87 Mep u He OoJiee MATH
— MpH UCIoyb30BaHUU HabopoB u3 38 unu 42 mep. [lpu nmoacyere HEOOXOTUMBIX pa3MepOB Mep,
BKJIIOYAEMBIX B OJIOK, IepBas Mepa JOJDKHA COJEp)KaTh IOCIEIHUM WM JBa IMOCIEAHUX 3HAaKa
pa3Mepa 0110Ka, BTopasi — MOCIEAHUE 3HAKU OCTaTKa  T. 1.

[Ipyn u3MepeHHH BHYTPEHHUX AUAaMETPOB, HAPYKHBIX pPa3MepOB, MPU pPa3METKE U APYTUX
paboTax KOHIIEBBIE MEpHI HCIOJIB3YIOTCS COBMECTHO CO CIEIHAJbHBIMU PHHAIICKHOCTSIMU:
OOKOBHKAMH, Jep:kaBKamu, ocHoBaHueM (puc. 10), TeKkaabHOMN THHEHKOM.
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Pucynok 10 — [Ipumeps! npuMeHEHNs! KOHLIEBBIX MEp

PhruakxHo-MexaHn4eckue MpuOOpsl MpeaHa3HAYeHbl ISl U3MEpPEHHsI pa3MepoB, OTKIOHEHUH
GbopMBI M B3aMMHOTO PpACIOJIOKEHUS IOBEPXHOCTEH (OBAJIbHOCTH, KOHYCHOCTH, OWEHHS,
npsMosinHeiiHocTn U 1p.). IIpubopsl ¢ nenoii nenenus 0,01 MM IpUMEHSIOTCS A U3MEPEHUS
m3nenui, a nenoit aemenus 0,005, 0,002 u 0,001 MM — g1 U3MepeHus M3ACIUNA KaTHOpPOB. DTH
npuOOpBHl UCHOJNB3YIOTCS TaKKe B KAueCTBE OTCUETHBIX YCTPOWCTB B Pa3iIMYHBIX KOHTPOJBHO-
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M3MEPUTENBHBIX TPUCIIOCOOJICHUAX W CHEIUANbHBIX Tpubopax. B Hacrosimee Bpems Bce Oornee
[IUPOKO TPUMEHSIOTCS DJICKTPOHHBIE MOTUGPHUKAIMH ATUX MPHOOPOB, B KOTOPBIX CUYHUTHIBAHUE
pe3ynbrata MpoOU3BOAUTCS C UG POBOTO UHAUKATOPA.

MuKpoMeTp ¢ phIYaKHOW TOJIOBKOH (puc. 11) - phluakHas roJIOBKa 3aKperuisieTcss B CKoOe
MHUKpPOMETpPA BMECTO KECTKOW MATKU U OOECIeUMBAET MOCTOSHCTBO M3MEpUTENbHOTO ycmnus. llena
nenenus 0,005, npenensr usmepennit 50-75, 75-100 mM. YcTaHOBKa MHCTPYMEHTAa Ha U3MEPSCMbIN
pa3Mep TMPOU3BOJUTCS MO TUIOCKONApaUIeIbHBIM KOHIICBBIM MEpaM JUTHHBI. PBHIYa)KHBI MHUKPOMETP
(puc.12) cocTOMT M3 MHUKPOMETPUYECKOH TOJIOBKM M PBIYaXHO-3y04aToro MexaHum3ma (Kak B
pBIYAKHOHN CKOOE), MepeaaroIIero nepeMenieHus OIBMKHON MATKA MUKPOMETPa Ha CTPEIIKY

Pucynok 11 - Ppruaxnas ckob6a. 1
- KOPITYC c PBIYAKHO-3y0UaTHIM
MEXaHH3MOM, TIOJBMXKHAsI 2 U TepecTaBHAs
3 mAtku, 6 crpenka, mKama 7, KOJIMa4oK
MEXaHH3Ma MEPECTAHOBKHU IATKH 5, CTOMOP
4, ykazaTeld IIpeNeoB IO JOoIycka 8
konmauok 10. Ilena menenmst 0,002-0,005,
npeaensl uamepenuni 0-25, 25-50, 50-75, 75-
100, 100-125, 125-150 mM.

Pucynox 12 - Pplyaxsslit
mukpometp. Ilena nenenus 0,002, npenensl
usmepenuit 0-25, 25-50.

[Tpu KOHTpOJIE M3AETHA IIMPOKO MPUMEHSIOTCS MHIUKATOPBI YaCOBOTO THIA (HOPMAaJIbHBIN -
puc. 13, manorabaputHslii ¥ TopreBoid — puc. 14). TopiieBoit HHAUKATOP UMEET ABa U3MEPUTEIbHBIX

CTEPXKHSI: OJMH W3 HUX MEPEeMEIIaeTCs MEPIeHIUKYISIPHO, a BTOPOH — TMapajulesIbHO MIKaje.
N3mepurensHoe ycunue B npeaenax ot 80 mo 200 r. [Ipexensl u3sMepeHns HOpMaIbHOTO WHANKATOpPA
— 0—5 u 0—10 MM, mamoraGapuTHOTO, TOPIEBOTO W ABYXMHUKpOHHOT0O — 0—2 m 0—3 wmwm,

MHUKpPOHHOTO — 0— 1 MMm.

Jlig u3mMepeHus: pa3sMepoB U3JIEINH HHIUKATOP 3aKPEIUISeTCs 3a YIIKO WK THIIb3Y AUaMETPOM
8 MM B KpOHUITEHHE CTOMKH CO CTOJIOM, a AJISi U3MEPEHUs] OUeHUs, NMPSIMOJIMHEHHOCTH U JPYTux
OTKJIOHEHUH (OpPMBI U B3aMMHOI'O IMOJIOXKEHUS MMOBEPXHOCTEN M3JIEINI NPU Pa3IMYHBIX U3MEPEHHIX
Ha MOBEPOYHBIX IUIMTAX, MPU MOBEpKEe U cOOpKE 000PYA0BaHHUS — B YHUBEPCAIbHOM LITaTUBE (pHLC.
15), KOTOpBIN MO3BOJISIET yCTAHABIMBATh WHIUKATOP B JIFOOOM MOJOXKEHHH M IO/ JIIOOBIM YIJIOM K
MOBEPSIEMOMY M3JEIUI0 MM B CIEeUUalIbHOM mpucnocoOnennu. K uHAnMKaTtopam BbIITycKaeTcs
KOMIUIEKT MPUHAMJIEKHOCTEH, BKIIOYAIOMINUNA MpPsIMblE M YIJIOBBIE PbIYaru, CTPYOLMHY M JI€PKaBKY
IUIS 3aKpETIEHUS] MHIUKATOPA.

WuaukaTopHelil TiyOMHOMEp NpeqHa3HAa4YeH [UId W3MEpEeHUs TIIyOMHBI OTBEpPCTH, Ma3o0B,
ycrynoB u T. 1. Ilepen u3mepeHueM TIiayOMHOMEp YCTaHABIMBAETCS HAa U3MEpPAEMBIA pa3Mmep IO
KOHIIEBBIM MepaM uinHbL. llpenensl u3MepeHust riayOMHOMepa (C pa3HbBIMH H3MEPHUTEIbHBIMU
crepxkusmu): 0—10, 10—20, 20—30, 30—40, 40—50, 50—60. 60—70, 70—80, 80—90 u 90—100
MM.

WuaukaropHas ckoba mpeaHazHaueHa Juis KOHTPOJIsl HapYKHBIX pa3MepoB uzaenuit (puc. 16).
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Pucynox 13 — HopmanbHblii HHAMKATOP Pucynok 14 — TopueBodl HHAMKATOP
4acoOBOT'0 THIIA. 4acOBOT'O THIIA.

Pucynok 15 — unaukaTop, 3aKperieHHbIH Puc. 16. UnnukaropHas ckoba
B YHUBEPCAJIHHOM IIITATUBE

[[Iupoko pacrpocTpaHEHbl HWHIAUKATOpHbIE HYTpoMepbl. OHU JENATCS Ha HYTPOMEpPbI
UHIVKAaTOPHBIE, HyTPOMEPBI C KOHMYECKON UTJIOW U LAHTOBBIE HYTpOMEpbI. IHINKAaTOPHBIN HyTpOMED
(puc.17) npenHa3HaueH Il M3MEPEHUs] BHYTPEHHHUX pa3MepoB m3zenuil. K HyrpoMepy mpuiaraercst
KOMIUIEKT CMEHHBIX HM3MEpPUTENBbHBIX BCTABOK pa3IM4YHON IIuHBL. [lepemelieHuss U3MEpUTEIBHOIO
CTEpXHS MEepealoTCs Ha MHAMKATOP 4Yepe3 YIJIOBOM pblYar U CTEp)KEHb, PACIIOJIOKEHHBIN BHYTPHU
TpyOKH. YCTaHOBKa HyTpoMepa Ha W3MEepsieMblil pa3Mep MPOU3BOIUTCS MO OJOKY KOHIEBBIX MEp CO
CHelHaTbHBIMU TYOKaMH, IO MUKPOMETPY, IPEIBAPUTEILHO YCTAHOBIEHHOMY IO KOHIIEBBIM Mepam
WJIM 110 YCTAaHOBOYHBIM KOJIBIIAM.

Hytpomepsl ¢ kKOHMYECKOW WIJION MpeaHa3HaueHbl NI U3MEPEHUs JUaMETPOB HEOONbIINX
orBepctuit (ot 0,1 mo 3 mm). LlanroBblii HyTpoMmep NpUMEHSETCS s M3MEpPEeHHs TUaMeTpoB
orBepctuii or 4 mo 10 mMM. YcraHOoBKa Ha HyIJb MPOU3BOAUTCS IO YCTAaHOBOYHBIM KOJIBIIAM.
[TorpemHocTs MOKa3aHuii + 2 MK.

Taxxe NpUMEHSIOTCS UHAUKATOPHBIE TOJIIIMHOMEPHI, pailyCOMEpPHI U JIp.
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Y Pucynok 19 — Hyrpomep u cxema

7 3amMepa.
AL OcCHOBHBIE 1eTany HyTpoMmepa:
MU3MEPUTEIIbHBIN CTEPXKEHD 1,
¥ unaukarop 2 (nena aenenus 0,01 Mmm),
J KOXKyX MHIUKaTopa 3, pyuka 4, Tpyoka
i 5, U3MepHTeNbHAs CMEHHAs BCTaBKa 0,
/ LEHTPUPYIOIIUN MOCTUK [
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H3MepuTenbHbIe TOJOBKH BBICOKOW TouHOCTH. K mprbopaM 3TOro Tia OTHOCATCS MUHHMETD,
OpPTOTECT, MUKPOKATOP U Jp.

Munumerp npencrtaBisier coboil npubop ¢ pelyakHod mnepepaued. OH NpUMEHSIETCS €O
CTOMKOM, MO3BOJISAIONICH MPOM3BOAUTHL H3MEPEHHUs] pa3MepoB u3aeauil BbicoToM A0 180 MM u
auamerpoM 10 150 MM, a Takke B pa3IUYHBIX KOHTPOJBHO-U3MEPUTENBHBIX MPUCIOCOOJICHUSX.
YcTaHoBKa MHUHHMETpa Ha HU3MeEpsAEMbIil pasmep (B HyJIEBOE MOJIOKEHHE) MPOU3BOAUTCS MO OJOKY
KOHILIEBBIX MEp JIJIUHBI.

Oprotect mpexacraBiser coboii mpubOp ¢ phIYAKHO-3yO4YaTOl mepenadeir. MexaHU3M
pabotaer Ha OTpbIB. OpPTOTECT MPHUMEHSIETCS CO CIEHUAIbHBIMU CTOMKaMU: MJi Hapy>KHBIX
U3MEpEeHUl, i1 BHYTPEHHUX HM3MEPEHUU (C JONOJIHUTEIbHON pBIYAXKHOM Iepenayeil), a Takxe B
pa3IMYHBIX pUOOpax AJs U3IMEPEHUS 3y0UaThIX KOJeC.

Muxkpokatop. UyBCTBHTENBHBIM JJIEMEHTOM IpHOOpa SBISETCS CKpPY4YCHHas JIEHTa, 2 U3
cneuuanbHo Oponssl mupuHoit 0,2—0,3 MM u tomumuoit ot 0,005 mo 0,012 mm, kK cepeauHe
KOTOPOU MpUKperieHa cTpeyika 1 (TOHKUM CTeKJISTHHBIN TpyOUuaThiil BOJIOCOK). JlJisi TOYHOM YCTaHOBKH
npubopa Ha HyJb IIKajla MOXKET ObITh MOBEPHYTa Ha HEKOTOPBIM yroia (B mpenenax + 3 neneHui).
JlnameTp TpyOKH MO3BOJISIET 3aKPEIIATh PUOOP B CTOMKE MUHUMETpa. MUKpoKkaTop 00J1aaeT O4eHb
MaJIbIM TOPOTOM YYBCTBHUTEIBHOCTH, YTO OOECIEYMBAET BBICOKYI0 TOYHOCTh HpPU H3MEPEHUHU
OTKJIOHCHHI reoMeTpruecKoi popMBbI eTasnei.

PbyakHO-IPY)KUHHBIE M3MEPUTEIbHBIE TOJOBKM IPEIHA3HAYEHBl JJII  HM3MEPEHHs B
TPYJAHOJIOCTYIIHBIX MECTaX pa3MepOB M OTKJIOHEHUU OT 3a/laHHOM reomerpudeckoil Gopmsl (OueHus,
oBasibHOCTH T. 11.). Llena nenenust — 0,001 u 0,002 mm, mpenensl uaMepeHuii coorBercTBeHHo +0,04 u
40,08 MM 1 orpemHocTs +1 1 £2 MKM.

K HenmocraTkam mepeunciieHHbIX MPUOOPOB OTHOCUTCS HEYJOOCTBO CHATHS MOKa3aHUM H3-3a
CJIMIIKOM TOHKOM CTpENKH M €€ BUOpaluu. ITUX HEJOCTAaTKOB JIMILIEHBI ONTUKATOPbI, CO3/IaHHBIE Ha
0a3e MHUKpPOKATOpOB. Y HHUX Ha NPYKUHHOH JIEHTE BMECTO CTEKJISHHOW CTpENKH YKPEIUIEHO
MUHHUATIOPHOE 3epKaJiblie, HA KOTOPOE Yepe3 JINH3Y-KOHAEHCATOp MaJlaeT My4YOK CBETa OT UCTOYHHUKA.
OTpaxasch OT 3epKanblla, OH IIONMajgaeT Ha IIKaly M sABIsSETCS YyKasareyieM, Ojaronpaps
JIOTIOJTHUTENBHON ONTHYECKON CHCTEME YYBCTBUTEIBHOCTh ONTHKATOpa B 2 pa3a BbIIIE, YeM
MHUKpPOKAaTOpa. BBIYCKAKOTCS ONTUKAaTOpbl ¢ meHou aenenus ot 0,1 mo 10 Mxm, nuanazoHom
n3mepernit ot +4 1o +£300 Mxm u norpemtHocThio 0,1—5 MiM. IIpeaHazHaueHbl OHM I TPOBEPKHU
KOHIIEBBIX MEp JJIUHBI U JPYTrUX 0co00 TOYHBIX M3MepeHuid. [Ipubopsl ¢ MpyXMHHOW mepenaveint
OOBIYHO WCIIOJIB3YIOTCSl JUISI M3MEPEHHUs BEChbMa TOYHBIX Pa3MEpOB, BBIMOIHEHHBIX IO 2—3-My

KBaJIUTCTaM.

OnTHUKO-MEXaHUYCCKHE HDI/I60DBI
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OTH MUPOKO MPUMEHSIEMbIE B TPOMBIIUICHHOCTH TPHOOPHI 00eCreunBarOT HU3MEpPEHHE
Pa3IMYHBIX JeTaleil C BHICOKOW TOYHOCTHIO M MMEIOT 3HAUUTEIHHO OOJNbIINE Mpeaesabl U3MEPEeHUI,
4eM pbhIYaXHO-MEXaHWUYeCKHue. BBICOKas TOYHOCTh JOCTUTAETCS TMPHU OOJNBIIOM ONTHYECKOM
YBEJIMUEHUHU PACcCCMaTPUBAEMOI0 00bEKTa (B M3MEPUTEIHHBIX MUKPOCKOIAX U MPOEKTOPax) WU MpH
COUYETAHWH B MPUOOpPAX MEXAaHMYECKHX U ONTHUYECKHX YCTPOUCTB (B omrtmmerpax). [Ipubopsl Moryt
ObITh KOHTAaKTHBIMH (ONTHUMETPBI, AJUHHOMEPHI) WM OECKOHTAKTHBIMH (pa3u4HbIE MOJAEIU
MHUKpOCKOmoB) Opnuu o0ecneunmBalOT H3MEpeHHe JeTaied 1o OJHOHW (ONTHMETpHI), JBYM
(MHCTpYMEHTAbHBIE MHUKPOCKOIIBI, TMPOEKTOPBI) WM TpPeM KOOpAHHATaM (YHHUBEpCAJIbHbBIE
WU3MEPUTEIIbHBIE MUKPOCKOIIBI).

OnTtumerp — 370 IpuOOp ISl U3MEPEHUSI JINHEHHBIX Pa3MEPOB METOI0M CPaBHEHHSI C MEPOH.
B 3aBUCMMOCTH OT KOMIIOHOBKHM Pa3JIMYalOT BEPTUKAJIBHBIA M TOPU30HTAIbHBIM onTuUMETphl. [lepen
HayajoM paboThl MPUOOP yCTaHABIMBACTCS HA HYINb MO OJOKY KOHIIEBBIX MEp, pa3Mep KOTOpPOro
MIPUHUMAETCS PAaBHBIM, HOMUHAIBLHOMY pa3Mepy uzMmepsemon aetanu. Llena aeneHus onTMMETPOB —
0,001 mm; nuama3oH nokazanui mo mkaie £0,100 mm; nuama3zon u3mepenuit mpuoopa — 0—180 mm
(manmuaapuyeckux aeraneit — J150 mm); m3meputensHoe ycwime — 50—200 mH, npenenbhas
norpemHoct u3MepeHuss — 0,3—1 MKM B 3aBUCHUMOCTH OT BEIMYHHBI pa3Mepa W YCIOBUU
MpPUMEHEHUs. BepTUKaNbHBI ONTUMETP OTIMYaeTCs OOJBUIONW JKECTKOCTHIO HM3MEPUTEIHHON
CUCTEMBbI, UMEET YJIYUIIEHHYIO TEIUIOU30JISILMIO; Ipeet u3Mepenuil o mkane +£0,083 mm.

l'opu3oHTanbHBIE ONTUMETPHI 00JIAJAIOT OOJIBIIUMU METPOJIOTUYECKUMH BO3MOMKHOCTSMHU.
Juama3on m3mepenuii mpuodopa ysenmueH 10 350—500 MM (B 3aBUCUMOCTH OT MOJICIIH ); KPOME TOTO,
C TOMOIIBI0 CHEIHAIBHBIX CHEMHBIX MPHUCIIOCOOTICHUI MOKHO HM3MEpPATh BHYTPEHHHE pa3Mephl.
M3penka mnpumenstor ontuMmerpbl ¢ neHod genenusi) 0,0002 MM (MX WHOrJAa HA3BIBAIOT
yIABTPAONITUMETPAMHU ).

JInMHHOMEpHI MpeAHa3HAYeHbl UIsi KOHTAKTHBIX H3MEPEHUN JIMHEHHBIX pPa3MEepOB METOJO0M
HEIMOCPEICTBEHHOM OLEHKU. B 3aBUCMMOCTM OT KOMIIOHOBKM pa3iM4YalOT BEPTUKAJIBHBIE U
TrOpPU30HTAJIbHBIE JUITMHHOMEPHI. Bo Bcex ciyyasx 1eHa JeneHus mkaisl nprudopos pasHa 0,001 mm. Y
BEPTUKAIbHBIX JJIMHHOMEPOB [uamna3oH mokazaHuil mo mkane —0—160 mm. [opuzoHTanbHbIe
JUIMHHOMEPHI HMMEET pacHIMpeHHbIH auana3on usMmepeHuii — mo 3000 MM (B 3aBUCHMOCTH OT
Mozenu). C uX MOMOIIBIO MOKHO U3MEPATh BHYTpeHHHUE paszmepsl oT 13,5 mo 100 MM u auameTpsl
orBepctuii oT 13,5 no 150 mm. [IpumenstoTCs ITUHHOMEDPHI € ITU(POBBIM OTCYETHBIM YCTPOMCTBOM.

Jlnis onpenenenus OONBIINX Pa3MEPOB C BHICOKOM TOYHOCTHIO MTPUMEHSIIOT OJJHO-, IBYX-, TPEX-
Y MATUKOOPAMHATHBIE U3MEPUTEIIbHBIE MAIITUHBI, BHITTOHSIONINE U3MEPEHUSI B OJTHOM, ABYX, TPEX WU
AT KOOPIWHATaX. ITO CIOKHBIE YCTPOUCTBA, COBPEMEHHBIE TPUOOPHI UCIIONIB3YI0 THEBMATHUECKHE
YCTPOWCTBA U MOT'YT MPUCOCAUHITHCS K KOMITBIOTEDY.

[IIupoko  pacnpoCTpaHEHbl  JIBYXKOOPJAWHATHBIE  HU3MEPUTENIbHBIE  MHUKPOCKOIBI  —
OCCKOHTAKTHBIE TTPUOOPHI ISl ONPEACIICHUs] JIMHEWHBIX M YTJIOBBIX Pa3MEPOB B MPAMOYTOJIBHBIX U
MOJSIPHBIX KOOpAuHaTax. MX nelicTBME OCHOBAHO Ha TMPUHLMUIIE ONTHYECKOTO BH3MPOBAHUS.
PaznuuaroT MHCTpyMEHTANbHBIE U YHUBEPCAIbHBIE MUKPOCKOIBI. Y TIEPBBIX MEPEMEIICHHE CTOJIa B
JBYX B3aUMHO MEPHNEHIUKYISIPHBIX HAMPABIECHUAX OTCUMTBHIBAETCS IO IIKaJIaM MHUKPOBHHTOB, a y
BTOPBIX — TI0 ONTHYECKHUM IIKaJaM C TOMOIIbI0 OTCUYETHOTO0 MHUKpockoma. MHCTpymMeHTallbHbIE
MHUKPOCKOTIBI BBITYCKalOCS B OCHOBHOM JBYX TumoB: MMMUW (mansiit) 1 BMU (Gonbmioii). Nx
KOMITOHOBKA W OINTHUYECKHE CXEMbl BEChbMa CXOJHBI, OTJIMYAIOTCS OHU TMpeeaMH U3MEPEeHHH |
METPO-IOTUYECKUMU XaPaAKTEPUCTUKAMHU.

Mukpockon BMU wumeer mpenmen mokazanmii — 0—25 MM. YCTaHOBHB MEXIy TOPIIOM
MUKpPOBUHTA M YIOPHOW IUIOMIAJKON KOpIlyca CTOJIa KOHIEBYIO Mepy WM OJOK Mep, MOKHO
pacmMpuTh npenes usMepeHuit 10 150 MM B mpo0JIbHOM HarpaBiieHUH U 10 S0 MM B MTONEPEYHOM.
JInst TOYHOrO COBMENICHHWS JIMHUM M3MEpPEHUs pa3Mepa C HampaBiIC€HUEM MPOJOJIBHOTO WU
MOTIEPEYHOr0 MepEeMEIIeHHsI CTOJIa Ha calla3kaX UMEETCsl TOBOPOTHBIIM CTOJ C MPEIMETHBIM CTEKJIOM.
JI71st TOUHBIX YTJIOBBIX U3MEPEHUN MPEAYCMOTPEHA YIIIOMEPHAs TOJIOBKA C OTCYETHBIM MUKPOCKOIIOM.
[Hunuaapuyeckue JeTalyd yCTaHABIMBAIOT B IEHTpPaX CBHEMHOIO CTOJMKA, YKPEIUISIEeMOro Ha
npeAMETHOM cTekiie. NHCTpyMeHTallbHble MUKPOCKOTBI MPUMEHSIOT 171 U3MEPEHUSI TOUHBIX JeTaneu
CIOXHOHM (HOPMBI: MIA0JOHOB, BBIPYOHBIX IITAMIIOB, (DACOHHBIX PE3IOB, CHEIUATBHBIX KaIUOPOB.

Oco0eHHO 4YacTo HX HCITIOJIB3YIOT IJId KOHTPOJIA pGSL6OBBIX HU3ICIUN: MCTYHKOB, pe3B60BBIX
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KanmuOpoB, Gpe3 u T. .

YHuBepcaabHbIE U3MEPUTEIbHBIE MHKPOCKOIBI: pacmpocTpaHeHbl Tpu ux Ttuma: YHWM-200
YUM-21 —oxkynspubiid, YUM-2002 (YUM-23) — skpanHbiii ¢ nipeaenamu usmepenuit 200 mm u
YUM-500D (YUM-24) — skpanHblii ¢ npeaenom usmepenuit 10 500 mm. Ilena nenenus mpu oTcyere
NepeMeIeHUH B IBYX B3aUMHO MEPIEHINKYIISPHBIX HalpaBlIeHUsIX y Bcex nmpubdopos paBaa 0,001 mm.
K Mukpockomam mpuiiaraercs OOJbIIOE YHUCIO Pa3IMYHBIX MPUCHOCOOICHUH, PaCIIUPSIONINX
BO3MOKHOCTH JIMEVHBIX U YIVIOBBIX U3MEPEHUM.

[THeBMaTHYECKHE TPUOOPHI

[TneBMaTuueckue npuOOpbl AJii HM3MEPEHHUs JIMHEHHBIX pa3MEpoB JIOCTATOYHO IIUPOKO
MPUMEHSIOTCSI B MALTMHOCTPOCHUH. DTO OOBACHSIETCS PSIIOM MX CYIIECTBEHHBIX MPEUMYIIECTB: OHH
HAJEKHBI B paboTe, 00eceunBaloT BEICOKYIO TOUHOCTh U3MEPEHUH, BEChMa MPOCTHI B 00CITYKUBAHUH,
He 0osiTcss BUOpAIHid, IIEHY JeJIEeHUsI X IIKaJl MOXHO JIETKO PEeryIupoBaTth. M3mepeHus yaiie BCEero
OCYILIECTBISIOTCS OECKOHTAKTHBIM CIIOCOOOM, YTO MCKIIIOUAET BO3MOXKHOCTH JAe(OopMaiiii HEKECTKUX
neraneit. [TpuHIMn nelcTBUsS MPUOOPOB OCHOBAH HA 3aBUCHUMOCTH MEXIY IUIOMIAJBI0 IOMEPEUYHOTO
CEUEHUs BBIXOJHOTO 3a30pa (UM OTBEPCTHS) U JAaBJIEHUEM WJIM PACXOJIOM CXKaToro Bosayxa (puc. 20,
a). B 3amonnennwiii Bojoi Oammon 1 morpyxkena tpyOka 2. Ilo TpybompoBoxy 3 uepe3 puiabTp
MoJaeTcsl CKaTblii Bo3AyX. B TpyOke 2 aBTOMaTHuYeCKH MOMJIEPKUBAETCS IMOCTOSHHOE JaBlCHUE,
ompenensemoe Beicotod H cTonba Boxbel. YUepes orBepctue 4 (BXOAHOE COIUIO) BO3IYX TMOCTYMAeT B
kamepy 5. M30bITOK ero cTpaBiMBaeTcsa B BOJY M 3aTeM U3 OalioHa yXoauT B aTMochepy. U3 kamepsl
5 uepes oTBepcTHEe 7 (BBIXOIHOE COIUIO) BO3AYX YXOIUT B atMocdepy. JlaBiieHne B kamepe 3aBUCUT OT
3a30pa S MEXIy MOBEPXHOCTHIO M3MEpsAEeMO neTaiu 8 U TOpIOM BbIXOAHOTO coria. C u3MEeHEHHEM
3a30pa S OHO TaK)ke M3MEHseTcs. BennduHa naBlieHHs ONpeAessieTcsl pa3HOCThIO N ypoBHEH BOBI B
OamioHe U MaHOMeTpuueckoil Tpyoke 9. UeM MeHblle BenuyuHa 5, TeM OOJblle COMPOTHBICHUE
MCTEUYCHHUIO BO3/lyXa U3 BBIXOJHOIO COIUIA 7, BBIIIC JIaBJIeHUE B Kamepe 5 u Oosblne BennuuHa h, u
HAao0OpOT. YpoBeHb BOABI B TpyOke 9 sBiseTcss ykaszareneMm IIKanbl 6, OTrpaayHpOBaHHOM
HEMOCPEACTBEHHO B JINHEHHBIX BEIMUYMHAX, HAIPUMED B MUKPOMETpaXx.

a) 8)

7

Pucynok 20 - Cxembl MHEBMaTHYECKUX MPUOOPOB: a — MaHOMeTpHuueckoro («Conekcay); 6 —
Pacxos0MepHOro (poTaMeTpa); B—U3MEepEeHHEe OTBEPCTUI pa3HOTO TUaMeTpa.

[TpuGopsl TakOro THIA HA3BIBAIOT MHEBMATUYECKHMH JITTHHOMEpAMH HHU3KOTO naBieHus. Ha
NPOU3BOJICTBE OHM Oojiee W3BeCTHBI Kak mpubopsl tuma Conekc. 3aBoj «KamubGp» BbITycKaeT
mmHOMepbl Moa. 330 ¢ AByMsT — CEMBbIO MaHOMETPUYECKMMH TPYOKaMH, YTO IO3BOJISIET
OJTHOBPEMEHHO M3MEpPSTh HECKOJbKO pa3mepoB. llena aenenus mxkan — ot 0,5 10 5 MKM, auana3oH
n3mepennit — 20—160 MkM.

CxeMa MHEeBMaTHYECKOT0 JUIMHOMEpA BBICOKOTO JIaBJIEHUS] — TaK HA3bIBAEMOT'0 poTaMeTpa —
nokasana Ha puc. 20,6. Bo3ayx ot komnpeccopa wiu u3 cetu o aasieHuem 0,31—0,59 Mlla (3,2—
6,0 xrc/cm®) wepes GUIBTP W CTAGHIM3AaTOP JABICHHS 2 MOCTYMAeT B TPYOKY 3 ¢ KOHHYECKHM
OTBEPCTHEM H IOJHUMAET MoIuIaBok 4. Jlanee yepe3 BBIXOIHOE COMIO 6 OH BBIXOIUT B aTtMocdepy.
CKOpOCTh UCTEUCHHSI BO3/yXa OIPEIeNIeTCsl BETUUUHOM 3a30pa 5 MEX/Ty TOBEPXHOCTHIO U3MEPSIEMO
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JeTanu [ ¥ TOPLIOM BBIXOJIHOTO coruta. OT BEJIMUMHBI pacxo/a BO3AyXa 3aBUCUT MOJIOKEHUE MOIIaBKa
4 B TpyOke. BepxHmil TOper; mOIUTaBKa SBJSIETCS yKaszaTreleM [Is OTcYeTa 10 IIKaje O,
rpaJydpoBaHHON B MUKpomeTpax. [Ipubop umeer psa perylupoBOYHBIX YCTPOMCTB AJI YCTAHOBKHU
MOTIJIaBKa MPH OIpe/IeJICHUH 3a30pa B TPeOYEeMOM MOJIOKEHUH U JJis o0ecrieueHus TpeOyeMoil LeHbI
JIEJICHUS Kbl 5. BBITyCcKaloTCst MOJEIN pOTaMeTpoB ¢ LieHoM gaeneHus mkanst 0,2; 0,5; 1; 2; 5 u
10 mxM. B OonbiinHCTBE ciiydyaeB IpUOOPHI UCIIONB3YIOT AJI U3MEPEHHs BHYTPEHHUX pa3MepoB. Ha
puc. 20, B mpuBeICHBI BapUaHTHI MPUMEHEHUS POTaMeTpa IS OMPEICICHHS Pa3IMYHBIX JHAMETPOB
orBepcTuii. B manbix orBepctusax (muamerpom 0,1—2 mMm) m3MepsieTcss HE AWAMETp, a IUIOMIAIb
MONEPEUYHOT0 CEYCHUSI.

OtBepctus uamMeTpoM 2—6 MM HM3MEPSIOT C IOMOIIbIO TOYHO H3TOTOBJIEHHOTO
aTTECTOBAHHOTO BaJIMKa, KOTOPBIA BCTABJISIOT B OTBEPCTHE C HEOONBIIUM 3a30poM. BemnuuHy 3TOTO
3a3opa W ompezaenseT npuOop, MOcie Yero pacCUUThIBaeTCs AuaMmerp orBepcTus. OTBepcrus
0O0JIBIIOTO AMAMETPa KOHTPOIUPYIOT KaTuOPOM-POOKOW C IBYMs COIIAaMU OJMHAKOBOTO JHUaMETpA.
[THeBMaTH4eCKHEe MPUOOPHI OOBIYHO CIYKAT JJIi M3MEPEHHS Majblx OTKIOoHeHWH — mo 100—250
MkM. K HemocTtaTkam wuX clieqyeT OTHECTM Mallblii Juamna3oH wusmepenuit (o 0,2 mm) u
OrpaHUYEHHOCTh MpUMeHeHus. OHU 3PPEKTUBHBI B YCIOBUAX CEPUHHOTO U MacCOBOTO NMPOU3BOJICTBA,
TaK Kak JJIsl U3MEPEHHS HE TOJBKO KaXKIOI0 HOMHHAIBLHOTO pa3Mepa, HO B OOJIBIIMHCTBE CIIYYacB H
KaKIOro MOoJjsl JOomycka TpeOyeTcsi CBOSi OpUTHHAlIbHAs OCHACTKA, MPEXJIe BCEro IMHEBMATUYECKHE
KaJTHOPBI-TIPOOKH.

[IpenenpHbIC KAITHOPHI

IIpu KOHTpoJE€ JMHEMHBIX M YIJIOBBIX pa3MEpOB JIOCTATOYHO IIHUPOKO NPUMEHSIOTCS
CICIUMANbHBIE KaTMOpBL: KaTUOpBI-CKOOBI, KamuOpsl MpoOku, mabimonel u 1p. Hawmbomee
1eJ1eco00pa3sHO UX NPUMEHEHHE B YCIOBHMSX CEpPUHHOIO W MAacCOBOrO IPOM3BOJCTBA, HO IIpHU
HEOO0XOIMMOCTH OHU MPUMEHSIOTCS H B MEJIKOCEPUITHOM IPOHU3BO/ICTBE.

K nmpenenbHplM  KanuOpaM  OTHOCAT  KanuOpbl, HOMMHAIbHBIE pa3Mepbl KOTOPBIX
COOTBETCTBYIOT HaumOOJIbLIIEMY M HaMMEHbIIEMY IpeleNbHbIM pa3MepaM uzjenuil. KamuOper s
KOHTPOJISI TJQJAKUX BAJOB W OTBEPCTUH MOAPA3JENIAIOT Ha HpoxoaHble (obo3Hauaror [/P) u
HenpoxojHble (00603HavatoT HE). I'nankue kaauOpbl 1151 KOHTPOJISL OTBEPCTHH BBIMNOIHSIOT B hopme
umnHapoB. Kamubp-npobka [/P otnnuaercss oT kanuOpa-nipoOku HE 3HauuTenbHO OoJblIei
BBICOTO# IIIHHAPA (pPUCYHOK 21).

‘ s T ‘o.’.'v.ﬁ‘.
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Pucynok 21 - I'magkue kanuOpbl-IPOOKH U MX KOHCTPYKIHH

I'magkue KaﬂHGpH IJI1 KOHTPOJIA BaJIOB BBIIOJHAKT I10 (I)OpMC KoJibqa C¢C BHYTpeHHeﬁ
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WINHAPUYECKOM HW3MEPUTENbHOM TOBEPXHOCTbIO W B BuAe CKoObl. IlpemmymiectBeHHOe
pacmpocTpaHeHHe TMOTYYUIN KaaTuOpPbI-CKOOBI, MO3BOJISIONINE KOHTPOJIMPOBATH pa3Mephbl BaJoB 0e3
CHSTHSA UX CO CTaHKa. HeKoTopble KOHCTPYKIIMHU KaTuOpPOB-CKOO MpHUBEICHBI HA PUCYHKE. 22.

NN
&

Pucynok 22 - I'nmankue kanuOpbI-CKOObI U UX KOHCTPYKIIMU

KanuOpei-ckoObI 1711 KOHTPOJISI BAJIOB 6-TO KBaJIUTETa M 00JIee TpyObIX KBATUTETOB JUAMETPOM
3-180 MM HM3rOTOBISIOT HEPETYIUPYEMBIMH, T.€. HOCTOSIHHBIX HOMUHAJIBHBIX Pa3MEpOB, KOTOpbIEC HE
MOT'YT OBITb BOCCTAHOBJIEHBI B IIPOLIECCE SKCIUTyaTalluu KaiauOpa [y KOMIIEHCAlluM €ro HM3HOoca.
KanuOpbI-ckoObI 17151 KOHTPOJISL BAJIOB 1aMeTpoM 10 340 MM U3TOTOBIISAIOT PErYIUPYEMBIMU.

IIpu koHTpoOsIE OTBEpPCTHI U BajoB KainuOpamu /7P pabouuil mosib3yeTcss HOBBIMM KaauOpamu,
a KOHTpOJep M MpPEACTaBUTENb 3aKa3uMKa - YaCTMYHO M3HOIIEHHBIMU KanuOpamu. Ilpu koHTpose
pa3Mepa OTBEpCTHs WIH Bajla Kanuopom HE paboumii monp3yercst KanuOpoM-IpoOKoi ¢ pasMepom,
ONMM3KMM K HauUMEHbLIEMY IpelelbHOMY pa3Mepy KaiauOpa, Wi KaauOpoMm-ckoOoi ¢ pa3MepoM,
OJMM3KUM K €ro HauOoJIbLIEMY IpPEIEIbHOMY pa3Mepy, a KOHTpPOJIEp M IPEACTaBUTENb 3aKa3uukKa -
KkaauOpom-ipobkoit HE ¢ pa3MmepoM, OJIM3KMM K €ro HauOoJbLIeMy IpelellbHOMY pa3Mmepy,
kanmuOpom-ckoboit HE ¢ pa3mepom, OJNM3KUM K HaWMMEHBIIEMY MpeaeIbHOMY pa3Mmepy KamuOpa-
CKOOBI.

B coorBerctBunm ¢ tpeboBanusmMu I'OCT 2015-84 Ha xaxaoM KaiubOpe HaHECEHbI
KOHTPOJIMPYEMbII HOMUHAJIBHBIN pa3Mep, MOoJIe IOIYCKa, YACIOBbIE 3HAUYECHUS U 3HAKU BEPXHETO U
HUKHETO OTKJIOHEHWH, HaszHaueHue kamubpa (I/P, HE, K-HE, K-IIP) u TOBapHbIl 3HaK
NpeaNpUATHI-U3roTOBUTENS. JIONYCKH Ha KaTuOphl CTaHapTU30BAHBI.

[Ipumeps! BbITIOIHEHUS pabOUYuX YepTexeil KanuOpoB MPUBEACHbI B IPUIOKEHUSIX A U b.

4.1.2 KoHTpOJIb TOYHOCTH (POPMBI M B3aMMHOT'O PACTIOIOKEHHUSI TIOBEPXHOCTEH JeTaH

K otknoneHmsIM (bOpMI)I OTHOCATCA: OTKIIOHEHUA OT HpﬂMOHHHeﬁHOCTH, KpYTJoCTH,
WINHAPUYHOCTH, OBAJIbHOCTb, TPAaHHOCTb W Jp. K OTKIOHEHHSM OT TOYHOCTH B3aUMHOTO
pacrioyio)KeHUs]  MOBEPXHOCTEH  JIETali  OTHOCATCS:  OTKJIOHEHHWS  OT  IMapauleIbHOCTH,
NEPIEHAUKYIIPHOCTH, COOCHOCTH, CHUMMETPUYHOCTH, OCEBOE, paJualbHOE M TMOJHOE OHeHue.
KoHTponb 3THX mapaMeTpoB 3a4acTyr0 POU3BOIUTCS C UCTIOIB30BAHUEM TEX K€ HHCTPYMEHTOB, UTO
U KOHTPOJb JIMHEHHBIX W YIJIOBBIX DPa3MEPOB: IIYNOB, MUKPOMETPOB, pPbIUYQKHO-MEXaHUYECKUX
prOOpPoOB, MPEBMONPUOOPOB.

OTKIJIOHEHHUS OT MPSAMOIMHEHHOCTH M TUIOCKOCTHOCTH KOHTPOJIMPYIOTCS C IOMOIIBIO YPOBHEH,

27



CIIMYEHUEM C MTOBEPOYHOM JIMHEWKON C MOMOILUBIO LIyIa, U3MEPUTEIIBHON T'OJIOBKOM, YCTPOMUCTBOM C
a’poCTaTUYecKuM Oa3upoOBaHUEM, 3aKPHITBIMU THUIPOCTATHUECKUMU YPOBHSIMH, C NpPUMEHEHUEM
aBTOKOJUTUMATOPA, ONTHYECKOM JIMHEHKON MM ONTHYECKUM TIOCKOMEPOM U 1Ip. (pucyHku 23, 24)

Pucynok 23 — KoHTpoJIb OTKIIOHEHUS OT
/ -/ P O — NPSAMOJIMHEMHOCTH a) CIIMYEHHUEM C TOBEPOUHOM

g=" = - -/.2 " JIMHEWKOo# ¢ moMomuibio mrymna (1-gerans, 2-
Lo L

KOHIIEBBIE MEpHI, 3-IOBEPOYHAs JIMHENKA, 4-
_ > r / ) :}/2 KOHIIEBasi Mepa), } }
! — : —F . 0) U3MepUTEIIbHOU TroJIoBKOH (1-m3MepuTenbpHas
a r f " TOJIOBKA, 2-TIOBEpOYHAas IJINTA)
~ B) BpallleHUEM JeTaju Ha MOBepoYHOH rumte (1-
JIeTallb, 2-1I0OBEPOYHAasl IUINTA)

. AN ¥, v“‘ ;';
NN

T & 2

N 77

B
Pucynox 24 —KoHTpOJIb OTKJIOHEHHUH OT MJIOCKOCTHOCTH a) HaKJIaJHOE U3MEpPHUTEIbHOE YCTpoicTBO (1-
netanb, 2,3-oBepOoYHbIe INHEHKH, 4-ypOBEHb, S-pErylIupyeMble ONOpHl, 6-IITaTHB, 7-U3MEPHUTEIbHAS
rosioBka) 0) miockomep (1- n3MepuTenbHas TOJIOBKA,2- Kapyceib, 3-KOJIOHHA, 4-BUHTHI PETryJIMPOBOYHBIE,
5-ocHOBaHUE, 6-/1eTalb); B) U3MEPEHHUE C IOMOIIBIO YCTPOICTBA C a9POCTATUYECKUM Oa3MpPOBAHUEM TIPH
MOMOIIM O€CKOHTAKTHOTO MMTHEBMOTIpeoOpazoBatens (1-6azupyroriue cormia, 2-KaMepsl, 3-HaKJIaTHON
M3MEPUTENIBHBIN TUCK, 4-U3MepuTeNbHbIE cotula, S-aetans) Llena nenennsd 0,001 mm. IlorpemnocTts
+0,0005 Mm.

Jlis u3mMepeHns OTKIOHEHUS OT KPYIJI0CTH UCHOJIB3YIOTCS KPYTJIOMEpPbl, HHTep(hEepeHITUOHHbIE
HYTPOMEpHI, a TaKXe JIBYXKOHTAKTHBbIE (HAaIlpUMep, JUIMHHOMEpPHI, ONTHUMETpPbI) U TPEXKOHTAKTHBIE
ycrpoiicTBa (pucyHku 25, 26). [locneqHue MOTYT MPUMEHSATHCS TaKKe JUIT KOHTPOJIST OBaJbHOCTH U
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OTpaHKH.
[Tpumeps! cxeM 1iIst KOHTPOJIS HeMapaJuIeIbHOCTH M HENEePIEeHIUKYIIIPHOCTH TUIOCKUX MTOBEPXHOCTEH
WM 00pa3yroIUX MPEACTABICHBl HA PHUCYHKE 27, JUIS KOHTPOJS IUIMLEBBIX TMOBEPXHOCTEH — Ha
pucynke 28, pacoHHBIX MOBEpXHOCTEH Ha pUCYHKE 29, U3MEpPEHUS OTKIIOHEHHH OT CHMMETPHYHOCTH
IIMTOHOYHOTO Ma3a — Ha pucyHke 30, nmepecedeHus oceil, MOJTHOr0 OCEBOTO M TOPLEBOrO OMEHUs - Ha
pucynke 31, OTKJIOHEHHUSI OT COOCHOCTH — Ha PUCYHKe 32.

e Pucynoxk 25 — CxeMbl u3MepeHus
~ L gy OTKJIOHEHHMH OT KPYIJIOCTH

L C-b W3mepeHue kpyriomepom:
2 " 1 ‘ a) BpalllaloIINica U3MEPUTENIbHbBIN
'

! ‘ HAKOHEYHUK U HEMOJIBUKHAS JIeTalb;
’ 0) BpaIaromasics 1eTaib 1
: HEMOJIBUKHBIA HAKOHEUHUK.

: B) Kpyrjlorpamma.
7 ) r) [Ipn momMomu konbua (IEIbHOTO WK

« ) Pa3KUMHOTO UJIU Pa3pe3HOro s

TPYAHOJOCTYIHBIX MECT) U UHIUKATOPA.
[eranp Bpamaercs.

3 Pucynok 26 — CxeMbl u3MepeHust
/ OTKJIOHEHUH OT KpYIJIOCTHU: a)
JBYXKOHTaKTHBIMHU yCTPOMCTBaMHU: 1 —
( | f u3jienue, 2 — u3MepUTeIbHas TOJI0BKa, 3
| £l ‘ 1 — ck00a, 0) TPEeXKOHTaKTHBIMU
g ycrpoiictBamu: 1 — npusma ¢
MTOCTOSIHHBIM YTJIOM PacKpBITHS; 2 —
IpU3Ma C pa3IMYHbIMH yTIaMU
PacKpBITHS
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Pucynok 27 — Cxembl U3MEpEHUSI
OTKJIOHEHHSI OT MapajieIbHOCTH
Y MEePIEHIUKYISIPHOCTH !

a: | — u3mepurenbHas JUHEWKa; 2
— U3MepUTeNbHas rojloBKa; 0: 1-
oropa ¢ napauieaIbHbIMU
TOPLIOBBIMU [MOBEPXHOCTAMH; 2 -

U3MepUTEIIbHAs F0JI0BKa; B: 1 —
pamka; 2- u3MepuTelbHas
rOJIOBKA; I': 1 — yroiabHUKY; 2 -
ypoBHHU; A: 1 — onpaska; 2 -
U3MEpUTEIIbHAs TOJIOBKA;

e, X: |- yrojipHuK; 2 —
HUHJUKATOD; 3: 1 —
LWIMHPUYECKas ONpaBKa; 2 -

HU3MCPUTCIIbHAA I'OJIOBKA.

—

gl
Y e s

Pucynox 28 - KoHTpoI1b NITUIIEBBIX TOBEPXHOCTEMN
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Pucynox 29 - Kontpoisb hacoHHbIX moBepxHOCTEH. KonmupHoe ycTpoicTBO (3TaioH): 1-
U3MEpUTEINIbHAS TOJI0BKA; 2 - 00pasel; 3 - KOHTpoJIpyeMas AeTajlb

(é Ny
B ,‘*
| _
2

Pl
) /
4
Pucynok 30 - Cxembl u3MepeHUs
OTKJIOHEHU oT CUMMETPUYHOCTH
IIMOHOYHOTO Ta3a: a-B — C IOMOIIbIO

HHAUKaTopa, I' — C IOMOIIbI0O MHAHUKATOpa U
KOHICBBIX MCP

Pucynok 31 - CxeMmbl W3MepeHHs OTKJIOHEHUH OT

3aJJaHHOTO yIJla TIePeceYeHUs] OCeH, IIOJHOTO
OCEBOT0 W TOPLEBOro OHEHHs:  a) H3MepeHHe
nepecevyeHus ocedd; O) U3MEpPEeHHe TOPIEeBOrO,

paguanpHOrO OWEHHMS ¥ OWeHUS B
HaIpaBJICHUN

3aJaHHOM
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Pucynok 32 - CxeMbl U3MepEHUsl OTKJIOHEHHUS] OT COOCHOCTH: a) COOCHOCTh C 0a30BOI MOBEPXHOCTbIO;
0) COOCHOCTH OTHOCHTEIBHO OOIIel OCH C HCHOJB30BAHMEM HOXEBBIX OHOp (3amMep B KpalHUX
MIOJIOKEHMSIX); B) COOCHOCTh OTHOCUTENILHO OOIIel OCH C UCIOJIb30BAHUEM YIIMHEHHOW ONpPaBKU CO
cepuuecKUMU HAKOHEYHUKAMU; T) ITHEBMOJIATUHK.

4.2 KOoHTpOJIb IEPOXOBATOCTH

CylecTBYIOT JIBa OCHOBHBIX MeETOJa OLIEHKM IIEpOXOBATOCTH - KAueCTBEHHbIM U
KOJIMYeCTBEHHBIN. KauecTBEHHBIN METO/1 OIEHKH OCHOBAH Ha CPaBHEHUH 00pa00TaHHOM MOBEPXHOCTH
c oOpa3lamMy CpaBHEHMs LIEPOXOBATOCTU IMOBEPXHOCTU: 3PUTEIBHOM COINOCTABJIECHUH, CPaBHEHUU
OLIYLIEHUI, TOMy4yaeMbIX IMpH OLIYNbIBAaHUHW 0OpabOTaHHOM TOBEPXHOCTH U oOpasua, u
COIOCTABJICHUU Pe3yJbTaTOB HAONIOJEHUN B CPAaBHUTENBHBIH MHKPOCKON WJIM 4Yepe3 Jymy. ITOT
MeTO]1 HanboJiee pacrpocTpaHeH Ha IPOU3BOJICTBE, OCOOEHHO IIPU KOHTPOJIE, KOTOPBIN BKIIFOYAETCS B
Ka4yecTBe Mepexo/10B B TEXHOJIOTUYECKHE ONIEPALIUU MEXaHUYECKOH 00paboTKH.

KonnuecTBeHHBI METO/M OIIEHKM OCHOBAaH Ha HM3MEPEHHH LIEPOXOBATOCTU IMOBEPXHOCTH.
M3MepsroT 1MI1epoXOBaTOCTh KOHTAKTHBIM METOAOM IIYHNOBBIMH MpuOOpamMu (IpogHuIoMeTpaMu U
npodunorpagamu) ¥ OECKOHTAaKTHBIM - ONTHYECKUMHU IpubopamMu (MHUKpOMHTEp(hepoMeTpami,
JBOWHBIMU MUKPOCKOIIAMH U JIp.).

JBoitnoit mukpockon MMUMC-Il nmpencraBnser coboil cuctemMy U3 JABYX MHMKPOCKOIOB -
OCBETHUTEIBHOTO (IPOEKTUPYIOLIET0) U HAOJIO/IEHHs, OCH KOTOPBIX COCTaBISAIOT MEXIY co00il yromn
90°. MuKpOCKOII OCHOBAaH Ha METOJE CBETOBOI'O CEUEHUS U MpeAHa3HAUYEH JJIsl U3MEPEHUs! BHICOTHI
HepoBHOcTel npoduis R; B npenenax ot 0,8 mo 62,5 mxm. [Ipuniun paboTel npubopa Cleayonuii.
CBeToBOIl My4OK MPOXOAUT Y3KYyIO IIENb W HampaBisieTcs B OOBEKTHB, KOTOpBIM oOpa3yeTr Ha
MOBEPXHOCTU KOHTPOJIMPYEMON JeTalld H300paKeHHe INeNH, NpeAcTaBisomee coboil  y3Kyro
cBeToBYI0 moisiocy. Iloa BiMsHMEM HEPOBHOCTEHM MOBEPXHOCTH CBETOBAsl I0JIOCA HUCKPUBISETCS B
COOTBETCTBHH € UX (POPMOIi, 1 0Opa3yeTcst CBeTOBOE cedeHue npoduis moBepxHoctu. M3obpaxenue
npoduiasi 00bEKTHBOM MHUKPOCKOIA HAOIIOACHUS TPOCKTUPYETCS B (POKATBHYIO TIJIOCKOCTH OKYJISpa.
BennuuHy 1m1epoXoBaTOCTH OMPENENAIOT BU3YaJIbHO (C MOMOIIbIO OKYJISPHOIO MHUKPOMETpa) WU
boTorIeKTpUIeCKUM MeTo1oM (¢ omoribto poronacagku MOH-1 wiu MOH-3).

[Ipodunorpad-npopunomerp u HOPOPUIOMETp SBIAIOTCA IIYNOBBIMU MPUOOpaMHU  JUIS
M3MEpEHUS 1IEPOXOBATOCTH M BOJIHUCTOCTH MOBEPXHOCTH U3JIEINM U3 METAJUIOB M HEMETaNINYECKUX
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matepuainoB. [Ipodwmnorpad-npopunomerp B omimyue OT HpOPHIOMETpPa MO3BOJISAET HE TOJIBKO
M3MEpHUTHh TapameTp R,, HO W CHATH mpoduiIorpaMMy ¢ MOBEPXHOCTH AeTaiu (WM oOpasia) Nmpu
00paboTKe KOTOPOI MOKHO OTPEIEIUTh BCE MapaMeTphl HIEPOXOBATOCTH.

HeiictBue npoguiorpada-npopunomMerpa OCHOBAHO Ha  OIIYNbIBAHMM  HEPOBHOCTEH
U3MEPSIeMOM IMOBEPXHOCTH QJIMA3HOW WIJIOW M TpeoOpa3oBaHMM KOJICOAHMH Iyna JaT4hKa B
KoJIe0aHUs DJIEKTPUYECKOIO HANpPsDKEHMsI, MPONOPLUUOHAIbHbIE 3TUM KojebanusMm. Konebanus
HanpsDKeHUsT 00padaThIBalOTCA B OTCYETHOM YCTPOMCTBE WM NEPCOHATBHOM KOMIIBIOTEpE I10
CIELMAIIBHOM IporpaMMme U pe3yibTaT OOpaOOTKM BBIBOAUTCA B LU(GPOBOM BUJE HAa HHAUKATOP
OTCYETHOT'O YCTpPOICTBa WK B HU(POBOM U rpaduyeckoM BHJIE HA SKpaH MOHUTOPA HEPCOHATHLHOTO
KOMIIbIOTEpA.

[Mpodunorpad-npoduiomerp ABPUC-IIM7 npennazHadeH i U3MEPEHHS IIIEPOXOBATOCTH U
3anmucy Nmpouisd IUIOCKMX, LWIMHIPUYECKUX, KOHMYECKHX W JPYIHX IOBEPXHOCTEH H3AEIHH,
CEYeHHE KOTOPBIX B IUIOCKOCTH M3MEPEHHS IMPEICTABIISCT NPSAMYIO JUHHIO. VI3MepeHne napaMeTpoB
niepoxoBatocTd NoBepXHOCTH (Ra, Rz, Rmax, Sm, tp) Mpom3BoAMTCS MO cUcCTeMe CpeAHEd JHMHUU B
COOTBETCTBHHM C HOMEHKJIATYpOW M JAuManma3oHaMu 3HaYeHuH, npeaycmorpenHbsiMu ['OCT 2789-73.
PesynpraTroM wu3MepeHust sABIseTCs NpoQMIOrpaMMa B MPSAMOYTOJBHOW CHCTEME KOOPJMHAT C
pe3yabpTaTaMH pacueTa mapaMeTpoB IMIEPOXOBATOCTH HA MOHUTOPE M Ha Oymare.

IIpu xoHTpone  KpymHOrabGapuTHBIX JeTajed B IPOU3BOACTBE JOCTATOYHO IIUPOKO
MPUMEHSIOTCS HaKJIa{HbIE TIPO(PHUIOMETPHI.

4.3 BrisiBieHue 1e()eKTOB MOBEPXHOCTHOTO CIIOS MaTepHuaia JeTand. KanumispHblii KOHTPOIb

JlebeKTbl TMOBEPXHOCTHOTO CIIOSI BBISBISIFOTCS B OCHOBHOM METOJAaMH HEPa3pyIIArOIIero
KOHTPOJISI MPOHUKAIOIMMU BeulecTBaMu. JlegekThl Takoro TUMa pe3KO CHMUXKAIOT JIO0JTOBEYHOCTH
neranei, UX U3HOCOCTOUKOCTh U MPOYHOCTb.

OCHOBHOE Ha3HAYEHHE METOJIOB KalUJUIIPHOIO KOHTPOJISI — BBISBIEHUE MOBEPXHOCTHBIX U
CKBO3HBIX HECIUIOIIHOCTEH JeTajnei, M3rOTOBJIEHHBIX M3 METANIOB U HEMEeTaJUIoB. Meronamu
KallWJUIIPHOTO KOHTPOJISL BBIABISIIOT JNe(EKThl THUMA TpemuH (HampuMmep, IuM(OBOYHBIX), TOP,
PBIXJIOT, HECIaeB, BOJOCOBMH Ha IOBEPXHOCTIX JeTalell U3 >KapONpOuyHbIX HepeppoMarHUTHBIX
CIUIaBOB, AJIOMUHUEBBIX, MArHUEBBIX, MEIHBIX CIIJIaBOB, a TAaK)K€ M3AEIUN M3 KEpaMUKH, CTEKIa,
IUIACTUYECKUX M CHUHTETHMUYECKHX MaTepuanoB. BO3MOXKEH KOHTpOJb JeTajlell caMOM CIOXKHOU
KOH(QUTypaluy, HE MOAJAIOUIMXCS KOHTPOJIO APYTMMH MeTofamMu. MeTojamMu KanwUIsipHOTO
HEepa3pyLIAIONIEro KOHTPOJIs BRIABISAIOT TPEIIMHBI ¢ mupuHoi packpbitus 0,001 mm u rimy6unoit 0,01
MM. KOHTpoJIb BO3MOXKEH KakK IpPU W3TOTOBJIEHUM JAETajel, Tak U MPHU UX DKCIUIyaTallud, PEMOHTE U
BOCCTAHOBJICHHH.

OcHOBHbIE ONepaluy KanWUIIPHOTO KOHTpOJIs cienyromue. [1oBepXHOCTh KOHTpOJIUpYyeMoit
JeTalli OYMINAIOT OT Macell, 3arpsA3HeHuil. Ha neranbs HaHOCUTCSA IIPOHUKAOLIAS )KUIKOCTh. B TakoMm
MOJIOXKEHUHU JI€Tajlb BBIJEPKUBAIOT HEKOTOPOE BpeMs, YTOOBI IMPOHUKAOIAs >KMJKOCTh ITOIana B
MIOJIOCTH OTKPBITHIX JedekToB (puc. 33, a u 0). 3aTeM ¢ MOBEPXHOCTU AETANIU YAAISIOT U30BITOK
npoHukaromei skuakoctu (puc. 31, B). Yame Bcero mNpOHUKAIOMIAs SKUIKOCTH 3aIOJHSET
MHUKPOTPEILIMHBI U JApyrue Ie(eKThl MOBEPXHOCTH MMEHHO Ojarojaps KanwuispHoMmy 3¢ dekrty, B
MOMEHT cMauyuBaHus. OJHAKO CYIIECTBYIOT W MPUHYAUTEIbHBIE CIIOCOOBI 3alOJHEHHs MOJOCTEe
ne(eKToB ¢ MpUMEHEHHEM JaBJICHUs, yIbTpa3ByKa W HarpyxeHus. [laiee Ha KOHTPOIMPYEMYIO
MOBEPXHOCTh HAHOCAT TOHKUW CJIOW mposiButens. [lpoucxomutr amcopOumst (MOTIIOIMICHHE)
MPOHUKAIOIIEH XKUAKOCTH ciioeM mposiButens (puc. 33, r u xa). [IposBuTens crnocoO6CTBYeT BBIXOTY
MIPOHUKAIOIIEH KUJIKOCTH U3 MOJIOCTH Jle(heKTa Ha MOBEPXHOCTh U3zaenus. O6pasyroumecs npu 3ToM
MH/IMKATOpHBIE Clie/ibl Ne(QEeKTOB 3HAUMUTENBHO IMHpe camux AedextoB. [IposBuTenu, Kak mpaBHIIO,
o0ecreunBaOT BUIMMBIN KOHTpacT JAedeKToB Ha (poHE KOHTPOIMpPYeMOM MmoBepxHOCTU. braromaps
NPOSIBJISIIOIIMM  BEIIECTBAM MECTa BBIXOJa NPOHMKAIOIIEH MKHUJIKOCTH M3 TmojocTeil aedekToB
CTAaHOBATCA TEMHBIMM Ha CBETJIOM (OHEe, OKpalleHHbIMH Ha KOHTpAacTHpYIOIleM (oHe wWin
JIOMHHECHUPYIOIIUMHU Ha TEeMHOM (hoHe moBepxHOCTH jaetanu. [locne nposBieHus 1eQeKToB AeTalb
OCMATPUBAIOT TPU JHEBHOM (MCKYCCTBEHHOM) JIMOO TIPH YIbTPaPHOIETOBOM OCBEHIEHUU. ITO
3aBUCHUT OT IPUMEHEHHOM MPOHUKAOLIEH XKUIKOCTH (TMeHeTpaHTa). Eciin oHa COOEepKUT KpacuTelnb,
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TO NPU JHEBHOM CBETE€ XOPOLIO pa3IMYuM SPKUN LBET KPACHUTENsS HaJ MECTOM pPacCIOJIOKECHUS
nedekTa, €ClIM COACPKUT JIIOMHHECHICHTHYIO J00aBKy, TO TPH OOJYYCHHH YIbTPa(HOIECTOBBIMHU
Ty4yamu OoHa (Iyopecuupyer.

a)
Pucynok 33 - Onepanuu KanuuispHOTO Hepa3pyIIarIiero KOHTPOIs

UyBCTBUTENBHOCTh METOJOB KAaNWUIIPHOIO HEPA3PYLIAIOLIErO0 KOHTPOJS 3aBUCUT OT
MPaBUJILHOTO BbIOOpaA KpacuTeslel Win JOMHHOGOpa A NPOHHUKAIOMIEH JKUKOCTH, CMAYMBAIOIIEH
CIOCOOHOCTH OCHOBHOTO KOMITOHEHTa, CBOMCTB aJCOpOHMPYIOIIET0 BEIIeCTBA — IMPOSIBUTENS H
KayecTBa IOATOTOBKM IOBEPXHOCTH K KOHTpoito. [Ipu JIOMMHECHEHTHOM METOJE KOHTPOJISA
UCHONB3YIOT  (POTONOMHHECHEHIIMIO. [loMHUMO  NPUPOAHBIX  BEHIECTB, MNPUMEHSIOT  TaKkKe
MCKYCCTBEHHO M3TOTOBJICHHBIEC BEIIECTBA C SPKOW JIIOMUHECIICHIINEH — JTFIOMHUHO(OPBI.

[Ipu HepaspymaronieM KOHTPOJIe MPOHUKAIOIIMMHU BEIECTBAMH MPOSIBICHUE CIEI0B AePEKTOB
MpEACTaBIISIET COO0M Tpoliecc 00pa3oBaHUs PUCYHKA B MECTaxX HAIUYUA Je()EKTOB. DTOT PUCYHOK B
Ne(EKTOCKONMUH HAa3bIBAIOT WHIMKATOPHBIMU cliefaMH. Pemaroniee 3HaueHHE HMMEET KadeCTBO
paciinpoBKH HHAUKATOPHBIX ciieoB. POpMa HHAMKATOPHOTO PUCYHKA MO3BOJISET CYJUTh HE TOIBKO
o Buje nedekrta, ero NpoTHKEHHOCTH, HO U O TIyOuHe. Bennuuny nedexra MOXKHO MPUOIU3UTEIBHO
OLICHUTH KaK I10 IIUPUHE HHIUKATOPHOTO CJIE/1a, €0 HHTEHCUBHOCTH, TaK U 10 CKOPOCTH €T0 POCTa.

Paznuunbie nedexThl XapakTepu3yroTcs Pa3IMuYHbIMU WHIAUKATOPHBIMH CJ€aMu, TUHIIUYHBIMU
JUIA TeX WU UHbIX JedekroB. Hanbonee yacto BcTpedaroTes Ciaenyromme:

o  HMuaukatopHble cielbl B BUJE CIUIOIIHBIX JUHUM YKa3bIBalOT HA HAJIUYUE TPEIMH.
OObeM TpemuHBI XapaKkTepu3yeTcs I[MUPUHOM H SIPKOCTBIO JIFOMHHECHEHTHONH WJIM IBETHOH
WHIUKATOPHOW NUHUM (MPSAMOM WIM KPUBOJMHEWHON). Y3Kas HempephiBHAs JIMHUSA, POBHAs WU
CJIerKa U3BUJIMCTAsl, BBISIBIISIET HECTUTHHBI, BOJIOCOBUHBI.

o  HMupnukaropHbele cieAsl B BHJE IPEPHIBUCTBIX JIMHUM CHUTHAIM3UPYIOT O HAJIUYUH
Ne(EeKTOB TUIIA HEMTPOBAPOB CBAPHOI'O IIBA, TPELMH, UMEIOLINX BBIXO/bl HA TOBEPXHOCTh HE IO BCEH
JUTMHE.

o  HHnukaropHble cieapl B BUAE OKPYIJIEHHBIX YYaCTKOB CBUIETEIbCTBYIOT O HAJTUYHUU
Ne(EeKTOB THUIa Ta30BbIX BKJIIOUEHHH, IOP, CBUILIEH B JIMTHIX JETAJSAX U CBAPHBIX LIBAX.

o  HHnukaropHble cieabl B BHUIE OTIENIBHBIX TOYEK BBIABISAIOT MOPUCTOCTb, JUTEHHYIO
CBIIb U JIp.

o  HHnukatopHble ciiefpl B BUAE TPYNIbl KOPOTKUX JIMHUM WJIM CETKH YKa3bIBAalOT Ha
HaJIMYMe MEKKPUCTAIUIMTHOW KOPPO3UU WM PACTPECKUBAHUS MaTepHaa.

Or oOwvemMa monoctTu naedexra, TUMA MPOHUKAOMICH KUIKOCTH, COONIOJICHUS peXUMa
KOHTPOJIS (TeMIepaTyphbl, BpeMEHHU MPOMUTKU U JIPYTUX (aKTOPOB) 3aBUCUT YETKOCTh MHAMKATOPHBIX
cienoB. YeTkue WHIUMKATOpPHBIE ciieAbl OOBIYHO IMOJIYYaloTCs MPU BBIBIECHUH AEPEKTOB MAajuoro
PacKpBITHS.

Anmapatypy Ajis MPOBENEHHUS KaNMWULIPHOTO KOHTPOJIS MOAPA3JENSIOT Ha TPU TPYMIbL:
NEPEHOCHAs!, CTallMOHAPHAs U NEepeBHKHAs (CHEeLUANIN3UPOBaHHbIE KPYITHOTaOapUTHBIE YCTaHOBKH,
co3/laBaeMble  JUII  KOHTpOJS ~ M3JENUH  KpyHmHOCEepuiiHOro  mpousBojcTBa).  WHorma
nedexkTockonuyeckoe 000pyA0BaHNE BCTPAUBAIOT B MOTOYHbIE TPOU3BOICTBEHHBIC JIMHHH.

4.4 BrisBieHue 1e(eKToB BHYTPEHHIX 00bEMOB MaTepuaa JAeTaiu
4.4.1 MarauTHBIA Hepa3pyIIAIOUIHi KOHTPOJIb

910 BUJ KOHTPOJIA, OCHOBaHHBIM Ha aHaJM3€ B3aUMOJCMCTBHS MArHUTHOTO IIOJIS C
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KOHTPOJHPYEMBIM 00BEKTOM.

[Ipy wucrnonb30BaHUM METOJIOB MAarHUTHOTO KOHTPOJS HM3MEPSIIOT MapaMeTpbl MarHUTHBIX
MOJIeH, CO3/1aBaeMbIX B KOHTPOJIIMPYEMBIX OOBEKTaX IyTeM HX HaMarHU4MBaHUS. B pazmuuHbIX
METOJIaX MarHUTHOTO KOHTPOJIS B KAY€CTBE MMapaMeTPOB MarHUTHOIO MOJIsL, HECYIIUX UH(GOPMAIUIO O
HUIMYUM WU OTCYTCTBUHU Je(PEKTOB, HCHOJB3YIOT CIEAYIOIIME: KOAPUUTHBHYIO CHIIy OOBEKTa
KOHTPOJIS, €r0 MarHUTHYIO MPOHUIIAEMOCTh, HAMAarHUYEHHOCTb, HANPSHXKEHHOCTh MarHUTHOTO MOJIA,
OCTaTOUYHYIO MHAYKLHUIO MaTepHuaia KOHTPOJIUPYEMOIro 00BbEKTa IIOCIE CHATHSI MATHUTHOTO T10JISL U Ap.
MeToapl MarHUTHOTO HEpa3pyILIAIOUIEr0 KOHTPOJIS MPUMEHSIOT B OCHOBHOM sl JA€(PEKTOCKOIHUU
deppoMarneTHkoB (KeJe3a M CIUIABOB Ha €ro OCHOBE, HUKENd, KoOanbTa), B KOTOPBIX IpH
HaMarHMYMBaHUU 3HAYUTEIHHO YCUIIMBACTCS MArHUTHOE TOJIE.

B mporiecce MarHuTHOTO KOHTPOJISI PErUCTPUPYIOTCSI MArHUTHBIE TOJIST PACCEesTHUSA JIe(PEKTOB.
[TonydyeHHble AaHHBIE UCTHOJB3YIOT JUISl BBISIBICHUS HAPYLIECHUI CIUIONIHOCTH MaTepuaia JAeTajei,
PacroIO0KEHHBIX HAa NOBEPXHOCTU U B MOANIOBEPXHOCTHBIX CJOSX, @ B OTAEJIBHBIX CIIy4asX U BHYTPU
Tena JeTalu.

MeToaMu MarHUTHOTO KOHTPOJISI BBISIBIISIIOT CIEAYIOUINE XapaKTepHbIE Ne(EKThl: TPEIIUHBI
(yctasiocTtHble, NUTH(OBOYHBIE, 3aKaJOYHbIE, CBAPOUYHBIC, KOBOYHbBIE, IIITAMIIOBOYHBIE), BOJIOCOBUHBI,
3aKaThl, 3aKOBbI, PAcCIOCHHUS, HAAPBIBbI, HEMPOBApbl B CBAPHBIX COECAUHEHUSX, HEMETAJUIMYECKHE
BKIItOUeHus. KpoMe Toro, MOXHO KOHTPOJIMPOBATh U COPTHPOBATH CTaJbHbBIE JIeTaNU (B TOM UYUCIE U
ABTOMATHUYECKHU) IO TBEPIOCTH IIOCJIC TEPMHUYECKON 00paboTKH. BO3MOXHO MpoOBEIeHUE KOHTPOJIS
[IEMEHTHUPOBAHHBIX, a30TUPOBAHHBIX W 3aKaJleHHBIX CIOEB JeTaleld MamMH. Bo3MOXeH Takxke
KOHTPOJIb HEMAarHWTHBIX MOKPBITUN Ha (PEppOMArHUTHONH OCHOBE. MeToAbl MAarHUTHOI'O KOHTPOJIS
JAI0T BO3MOXKHOCTh CYJIUTh O CTPYKTYpe MarepHala JeTajeil Mpu MarHuTOCTPYKTYPHOM aHallu3e Ha
OCHOBE TIOJYy4aeMOW NpH KOHTPOJE HH(POPMALWU O MAarHUTHBIX CBOMCTBAaX OOBEKTa KOHTPOJIS.
MeToapl MarHUTHOTO KOHTPOJIS XapaKTEPU3YIOTCS BBICOKOM UYBCTBUTEIBHOCTBHIO, OTHOCHUTEIHHON
IIPOCTOTOM M HAJEKHOCTBbIO OIEpaluii KOHTPOJIS,, BO3MOXHOCTBIO KOHTPOJI JeTajlell CIOXKHOU
(OpMBI U TPAKTUYECKH JTFOOBIX pa3MepOB.

OcHOBOW METO/I0B MarHUTHOT'O KOHTPOJISI IPU BBISABICHUU HECIUIONIHOCTEH WJIM MHOPOIHBIX
BKJIFOUEHUH SIBJISIETCS BO3ZHUKHOBEHHE Ha MOBEPXHOCTH HAMarHWYEHHOM JI€Tald MarHUTHBIX MOJed
paccestHUs. DTH MOJS HA MOBEPXHOCTH JETalH CYIIECTBYIOT KaK BO BpeMs HAaXOXKJIEHUS JIETalIU BO
BHEUIHEM HaMarHWYMBAlOIIEM TII0Jie, TaK W I[IOCJI€ €ro CHATHUSA, TaK Kak JeTalb OCTaeTcs
HaMarHMYeHHOW 3a CYeT OCTAaTOYHOM MHIYKIUH. HanpsKeHHOCTP MarHUTHOTO IOJISI PacCEsHMS
nedeKTa U ero xapakTep ONpelesiioTCs MHOTMMH (DakTOpamMu: HaNpsSKEHHOCThI0O MarHUTHOTO OJIS
(mosis HAMarHWYMBAaHMS); MAarHUTHOW MPOHMILAEMOCTBIO MaTepuayia JleTajiu; pazMepoM U (popmoii
netanu; GopMoil, pazMepoM, MECTOIIOJIOKEHUEM JIe(PEeKTa U €ro OpUEHTAIUEH.

Haubonee pacnpocTpaHeHbl MarHUTOMOPOIIKOBBIN, (PeppO30HIOBBII U MarHUTOrpaduIecKuit
METO]Ibl MarHUTHOT'O KOHTPOJIS.

MarHuTONnOpOIIKOBBIM ~ METOJIOM ~ KOHTPOJIMPYIOT — JleTald ¢ OOJIBLION  MarHUTHOM
MPOHUIIAEMOCThI0. OTHM METO/JOM BO3MOXXHO BBISBJISITH I[OBEPXHOCTHBIE JEPEKThl THIIA
HecIyIomHocTe ¢ mupuHon packpbiThss 1 MM (0,001 mm) u Oonee, rmy6ounoit 0,01 MM u Gosee.
UyBCTBUTENBHOCTh METOJA HECKOJBKO MOBBIIIAETCS IPU HCMOJIb30BAaHUHM JIFOMHUHECLIEHTHOTO
MarHMTHOTO NOpOIIKA. B 3TOM ciyyae MUHMMalbHas MIMPUHA PACKPBITHUS TPEILIMHBI Y IOBEPXHOCTH
BbIsIBIIIEMOTO fedekTa MoxkeT ObITh 10 0,5 mxMm (0,0005 MM), a TPOTSHIKEHHOCTh B T1yOb U3JIETUs 10
0,005 mm.

C nomo1ipi0 MarHUTOMOPOIIKOBOIO METO/1a MOKHO BBISIBIISITH U KPYIHBIE MOJIIMTOBEPXHOCTHBIE
nedexTpl, HaxonsdmMecs Ha riayouHe 10 2 MM. Ilpu KOHTpoie MarHUTOHMOPOIIKOBBIM METOAO0M
MarHMTHBIE MOJIS PacCeSHUS BBISBIISIIOT C OMOIIBIO (PepPOMAarHUTHOTO MOPOIIKA. Tak Kak MarHUTHOE
nojie paccessHus Ae(eKkTa HEOAHOPOAHO, TO Ha (eppOMAarHUTHbBIE YACTHIIBI, MOMABIIME B 3TO IOJIE,
Oyner neilcTBOBaTh Cuia, CTpeMsLIascs MEepeMecTUTh (EeppOMarHUTHBIE YacTHIBI B MECTO
HauOOJbIIeH HANPSXKEHHOCTHU TOJIs, T. €. B TO MECTO MOBEPXHOCTH M3/1€Hs, O]l KOTOPBIM HaXOJUTCS
HECIUIOIIHOCTh Marepuana. TakuMm oOpa3oM, HaJl MECTOM HECIUIOUIHOCTH OyAyT HaKarluBaThCs
¢beppomaruuTHble yacTulpl. [IMprHa Monockl oceBIIero nNopomka OyAeT 3HaUUTENbHO OOJbIle, YeM
packpbiTue nedexTa, 4To AaeT BOZMOKHOCTh BBISIBIIATH U OUY€Hb MaJible 1e(hEeKTHI.

MarauTonopomKoBbIii METO KOHTPOJISI COCTOUT U3 CIAEAYIOIUX TEXHOJIOTHYECKUX ONeparuil:
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MOATOTOBKA MOBEPXHOCTH K KOHTPOJIIO; HAMarHWIMBaHUE 00BHEKTa KOHTPOJIST, HAHECEHNE MAarHUTHOTO
MOpoIIKa Ha OOBEKT KOHTPOJS; OCMOTP KOHTPOJIMPYEMOH TOBEPXHOCTH U  PETUCTpaLus
WHIUKATOPHBIX PHUCYHKOB JC(PEKTOB; OIICHKA pPEe3ylIbTaTOB KOHTPOJS; pa3MarHUYMBaHHE.
UyBCTBUTEIBHOCTh U HAJIEKHOCTh MAarHUTOMOPOIIKOBOIO METO/la B 3HAYUTENLHON Mepe 3aBUCST OT
COCTOSIHUSI TIOBEPXHOCTH KOHTposmpyeMoro usnenus. OHa JOoDKHA OBITh CyXOH, OUYMIICHHOW OT
PPKaBUMHBI, OKAJIMHBI, Harapa, OT CMa304yHOT0 MaTepuana U Apyrux 3arpssHenuid. [Ipu negocraTouHo
THIATETFHOM OOE3)KMPUBAHUU BOJHAS MAarHUTHAs CYCIEH3Us IUIOXO CMAuMBaeT KOHTPOIHUPYEMYIO
MOBEPXHOCTh. [Ipu HCIONIB30BaHUM MACIISIHOM CYCIIEH3MHM OCTATKHU BOJBI Ha JIETaIH MOCIE MPOMbBIBKH
CYIIECTBEHHO UCKA3SIT KAPTUHY MAarHUTHOTO KOHTPOJISL.

Bun u cnoco6 HamarHW4MBaHHS BBIOMPAIOT B 3aBHUCUMOCTH OT pa3MepoB, (HOpMbI 00BEKTa
KOHTpPOJIS, Marepualia, TOJIIMHBI TIOKPBHITHS, a TakKe OT XapakTepa W OpUEHTAIMH Je(eKTOB,
noAjeXalux  BeiABIeHUI0. [Ilpy  3TOM  Hammydiiee ycloBHE BBISIBICHHUS J1€(EKTOB —
MEPICHINKYIIIPHOE HANpaBlIeHUE HaMarHMYWBAIOMIETO IOl 1O OTHOIICHHIO K HAIpPaBICHUIO
nepexroB. Ilpu HeoOXomuMocTH BbISBICHHUS Je(EKTOB pPa3HOW OpPHUEHTAMH MPUMEHSIOT
HaMarHMYWBaHWE B JIBYX WM TPEX B3aMMHO IEPECEKAIONIUXCS HAIpaBICHUSIX, KOMOWHUPOBAHHOE
HaMarHMYMBaHUE, a TAK)K€ HAMarHUYMBaHKUE BO BPAILIAIOLIEMCSI MATHUTHOM IIOJIE.

[Tpu mpo10IEHOM HaMarHMYUBAHUU KOHTPOJIUPYEMOE H3ICIEe MTOMEIIAI0T MEX/ITY IOFOCaAMK
anekTpomaruuta (puc. 34, a), B MarHuTHoe moJje coieHouaa (puc. 34,0) uiaM, Mpomyckas TOK 4epes
kabenb, HaBUTHIA HA u3aenue (puc. 34, B). HamaranunBanue ruOKuM KabeneM IIUPOKO MPUMCHSICTCS
JUISL KOHTPOJISl KpYMHOTa0ApUTHBIX JIeTale, HE MOMEIIAIOIINXCS B CTAHJAPTHOM COJICHOUJIE.

Pucynok 34 - Cxembl MOpOJOJIBHOTO Ha-
MarHu4uBaHus aeranei

6)

Ilocne HamarHMuYMBaHMS (MM BO BPEeMs HaMarHMYMBaHUS MPU KOHTPOJIE B NPHIIOKEHHOM
MarHMTHOM I10JI€) Ha U3/IeJIne HAaHOCAT (peppOMarHUTHBIN MOPOIIOK — CYXOW MJIU B BUJIE CYCIIEH3HH.
Bosnbliee nmpuMeHeHHE MOIYYMIIM CYCIIEH3MH, HO MOANOBEPXHOCTHBIE NE(EKTHI JIerue BBIABISIOTCS
IIPY MCHOJIB30BAaHUU CYXOro IMOpomika. Ero HaHOCAT ¢ MOMOIIBI PACIBUIMTENS WIH IOIPYKEHUEM
U3JelUs B IOPOLIOK. MarHuTHas CyCIeH3Usl HAHOCUTCS Ha KOHTPOJIUPYEMOE U3JCIIUE PACIIBUINTEIIEM
WJIY TIOTPY’KEHUEM B BaHHY.

OcMOTp KOHTPOJIUPYEMOM IOBEPXHOCTU NPOBOAAT HEBOOPYXKEHHBIM TIJIa30M WU C
NPUMEHEHUEM pA3JIMYHbIX ONTHYECKUX YCTPOMCTB (JIymbl, MHUKPOCKOIBI, 3HIOCKONbI). Ilpu
HCIIOJIb30BaHUH JIFOMUHECLEHTHBIX MarHUTHBIX MOPOILIKOB KOHTPOJIb IIOBEPXHOCTHU IPOBOJAT, TAK XKE
KaK ¥ NPU KOHTPOJIE MPOHUKAIOLIMMH BEIIECTBAMHU, YIbTPapUOIETOBBIM O0TyUEHHEM.

IToBepxHOCTHBIE A€(PEKTHI B BHJI€ HECIUIOMIHOCTEN BBI3BIBAIOT OCaKICHHE (hepPPOMArHUTHOIO
IIOPOILIKA B BUJE PE3KO OYEPUYEHHBIX PUCYHKOB. B 3TOM Cilyyae 3HaUMTENbHBIE HACIOCHHUS MOPOIIKa
XOPOIIO CLEIUIEHBI C MOBEPXHOCTHIO. UeM TiIy0ske OT MOBEPXHOCTH pacloyIoKeH AedeKT, TeM Ooee
Pa3MBITBIM TNOTy4aeTcs pucyHok. Haj monmnoBepXHOCTHBIMU JedeKkTaMu (peppOMarHUTHBIN MOPOIIOK
OCAXKJIaeTCs B BUJIE Pa3MBITBIX I10JIOC.

Kaxnyro nerans, mogsepraeMyro MarHUTHOMY KOHTPOJIO, CIEAYET Pa3MarHUTUTh, TaK KakK IIPH
JANbHEHIIEN  OKCIUTyaTallud MOXET OTPULATENIBHO  CKAa3aTbCid BIUSHME €€  OCTaTOYHOM
HaMarHM4eHHOCTH. HepasMarHu4eHHbIE JeTanu HCKaXarT IT0Ka3aHUs JJIEKTPOMArHUTHBIX U
HaBUTAIIMOHHBIX MpuOOopoB. CTemneHb pa3MarHWYEHHOCTH JIeTallell MpOBEpSIOT Npubopamu s
KOHTPOJIS pa3MarHUYEHHOCTH.

Marnutorpaduueckuii MeToji NpeHa3HAayeH s KOHTPOJS KadecTBa CBAapHBIX IIBOB B
TpyOomnpoBoJax, pe3epByapax, JHUCTOBBIX KOHCTPYKIMSAX U3 (PEppOMarHUTHBIX MaTEpUajIOB.
NHIuKaTOpOM MarHUTHBIX IOJIEH PACCESIHUS CIIY)KUT MarHUTHAs JICHTA.
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Marnutorpadu4eckuii METOJl KOHTPOJISI 3aKJIF0YaeTCsi B HAMAarHWYMBAHUU KOHTPOJIMPYEMON
30HBI CBAPHOTO 1IBA IS CO3JaHUS Haja Je(eKTOM MarHUTHOTO TOJISl PacCesHuUs, «3aliCH» 3TOT0 MOJIs
Ha MarHUTHYIO JIEHTY U BOCIPOU3BEACHUS «3aMMCH» JJIs ONPEIEICHUSI PACIIOIOKEHUS U Pa3MEPOB
nedexra. Jlyisg 5TOro Ha CBapHOM MIOB HAKJIA/IbIBAIOT JIEHTY MAarHUTHBIM CJIOEM KO LIBY U IPHKUMAIOT
pPE3MHOBBIM TOsACOM. B mporecce HamarHu4MBaHMs IIBA HAaMarHWYMBAaeTCsl U JIEHTA. bombliee
OCTAaTOYHOE MArHUTHOE MoJie OyAeT Ha y4yacTKaxX JICHTHI, KOTOpPhIE OKaXXyTcs Haja Oojee CUIbHBIMU
MarHUTHBIMH TIOJISIMH paccesHHs, T. €. Hal JAedextamu. Tak MpOM3BOIUTCS «3aIMUCh)» COCTOSHUS
ONPEACIICHHOTO y4acTKa CBApHOTO IBa AeTajed ToMmUHOU OoT 1—2 mo 20 MmM. MarHuTHyio JICHTY
IPOTSATUBAIOT B JICHTONPOTSHKHOM MEXaHHM3ME NePEKTOCKONa OTHOCHUTEIHHO MAarHUTHOH TOJIOBKH
0JI0Ka BOCIIPOM3BEICHUSA M YCUJIEHHBIM CHTHAl CUYMTHIBAIOT C 3KpaHa ocuwuiorpada. O Haiuyum
nedexra, ero MECTONOJIOKEHUN U XapaKTepe CY/AT M0 JUIMTEIbHOCTH, BETMYUHE U (HOPME UMITYIHCOB.
MarsHuTHyO JIEHTY UCIIOJIb3YIOT MHOTOKPATHO.

®eppo30HI0BHII METOJI MATHUTHOTO HEPa3pyLIAIOMIEr0 KOHTPOJIS OCHOBAaH Ha OOHapyKEHUU
Y U3MEPEHUH MAarHUTHBIX MOJIeH (B TOM YHUCIIE U TOJIeH paccessHus, BOSHUKAIOLIUX B 30HE JE(PEKTOB) C
MOMOIIBI0 (hePPO30HAOB — MPHUOOPOB, MO3BOJSIOMIUX OOHAPYKUBATH M U3MEPSITh MAarHUTHBIE TTOJIS.
Oty npubOpsl HA3bIBAIOT MATHUTOJMHAMHUYECKMMHM MarHutomerpamu. C MOMOIIBIO MarHUTOMETpa
MOKHO OIIPEAEIUTh CTENEHb HAaMarHMYEHHOCTU (EPPOMArHUTHOrO Teja MO CO3JaBacMOMY MM B
MPOCTPAaHCTBE  MarHuTtHOMy  Tomo.  Deppo3oHaoBble  Ne(EKTOCKONbI, MpPUMEHSEMBIE B
Ne(PEKTOCKONHHY, MO3BOJSIOT HAXOAUTh M U3MEPSATh OYEHb CJladbleé MArHUTHBIE MOJS HEOOJBIIOrO
o0bema.

@®eppo30HIOBBIM METOJIOM MOKHO BBISIBJIATH HE TOJBKO IIOBEPXHOCTHBIE HApYLICHUS
CIUIOIIHOCTH ()eppOMArHUTHBIX MaTepHaJoB, HO M Haxopasmuecs Ha riayomHe 10—15 wmwm.
[Ipumenenne Qeppo30HIOB MO3BOJSET OpPraHU30BaTh ABTOMATU3MPOBAHHYIO M ABTOMATUYECKYIO
COPTHUPOBKY CTaJIbHBIX JeTanel 1Mo TBepAocTH. OHU JAalOT KAYECTBEHHYKD M KOJWYECTBEHHYIO
XapaKTepUCTUKY MarHUTHBIX CBOMCTB MaTepuaja U3AeNull, 10 KOTOPbIM MOXKHO CYAUTb O CTPYKType
1 MEXaHUYECKUX CBOMCTBAX IMPU MATHUTOCTPYKTYPHOM aHajau3e. DTOT METO] MO3BOJSET U3MEPUTh
TOJIIUHY CTEHOK CIIOKHBIX OTJIMBOK W JIMCTOB OONBIION momaan u3 HePeppoOMarHUTHBIX
MatepuaiaoB. @Deppo30HIOBBIH  METOA  NPUMEHSIOT TaKXKe I ONpelNeieHHs]  CTEHEeHU
pa3MarHMYE€HHOCTH U3/IEIHH, I0JBEPTHYThIX MATHUTHOMY KOHTPOJIIO.

ObopynoBanue sl KOHTPOJisi (DEPpPO30HAOBBIM METOJOM PA3HOOOpPAa3HOE W YaCTO Y3KO
CHeUaIn3UupPOBAHHOE.

4.4.2 BuxpeToKoBbIi Hepa3pylaromuii KOHTPOJIb

BuxpeTtokoBblii HepaszpyllarOIIMi  KOHTPOJb OCHOBAaH HAa AaHAJINW3E€ B3aUMOJEHCTBUSA
AJIEKTPOMAarHUTHOTO TOJIsI BUXPETOKOBOTO MpeoOpa3oBaTesisi ¢ 3JeKTPOMAarHUTHBIM I0JIEM BHUXPEBBIX
TOKOB, HAaBOJUMBIX B KOHTPOJIHUpPYEMOM 0OBekTe. Pu3nueckas CyHIHOCTb METOJIOB BUXPETOKOBOI'O
KOHTPOJISI COCTOMT B MU3MEPEHUU CTENEHU B3aUMOJIEHCTBHUS 3JEKTPOMArHUTHOIO TOJISI CHEHaIbHOM
KaTyIIKU (MM psfia KaTyllek HeoOXOAUMBIX (hOpM M pa3MepoB) — BUXPETOKOBBIX NpeodpazoBarese
C MOJEeM BHUXPEBBIX TOKOB, HAaBEJCHHBIM B OOBEKTE KOHTpPOJs. POICTBO METOJOB MarHUTHOTO U
BUXPETOKOBOIO KOHTPOJISI 3aKJIIOYAETCS B CXOJHOCTH JEHCTBYIOIIMX IIOJIEH — MAarHUTHOIO H
BHUXPEBOIO AEKTpUyeckoro. VX JIMHUN HaNps>KEHHOCTU MPEICTAaBISIIOT COOON 3aMKHYThIE CHCTEMBI.
W peaknuss MarHUTHOIO M BHUXPETOKOBOIO HABEJCHHBIX IIOJIEH HA HApYIIEHHs CIUIOIIHOCTH,
HEMETAJUIMYEeCKHE BKIIIOUEHHUS U Apyrue nedeKTbl BO MHOTOM CXOJHA. DTUM METOJOM KOHTPOJIS
BBISIBIISIFOT TPAKTHUECKH BCe NEPEKThl THUIA HECIUIOUIHOCTEW M Pa3IUYHBIX BKIIIOYEHHUH, KOTOPHIE
CO3/1al0T JIOTIOJHUTEIBHOE CONPOTUBIIEHUE U MPEMSATCTBYIOT IPOTEKAHUIO BUXPEBBIX TOKOB.

IIpn BUXPETOKOBOM KOHTpPOJIE KOHTPOJIMPYEMOE H3/EIHE MOMEIIAIOT B 3JIEKTPOMArHUTHOE
ToJie KaTylIKu — BUXPETOKOBOTO mpeoOpa3oBatens. M3nenue npu 3ToM MOXKHO paccMaTpUBaTh Kak
KOPOTKO3aMKHYTYIO KaTylIKy. B HeM MHIynMpyercs TOK, IPOTEKAIOUIUil 10 3aMKHYTBIM KPYTOBBIM
JUHUSAM U Ha3biBaeMblil BUXpeBbIM. LlIMpoKko MCHONB3YIOTCS aMIUIUTYAHbBIE, (Da30BbIE, YACTOTHBIE U
CIIEKTpaJIbHBIE XapaKTePUCTUKU TOKa BUXPETOKOBBIX IpeoOpasoBarenell (karymiek). B mpaktuke
KOHTPOJISI MOJNYYMJIM PAclpOCTPAHEHHUE HCIBbITaTEIbHbIE KATYIIKK (AATYUKH) CIEAYIOIIMX THIIOB:
IIPOXO/JHBIE, HAKJIa/IHbIE, BHYTPEHHUE U DKPAaHHBIE.
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IIpoxonHOM KaTUMK OXBATBIBACT KOHTpOIUpyeMoe usaenue. [Ipu 3ToM KOHTpOJIIMPYETCs 4acTh
uzgenus, paBHas >(QQEKTUBHON IIMpHHE KaTymku. [IpoxXoqHble BUXPETOKOBBIE NpeoOpa3oBaTen
NPUMEHSIOT Ul KOHTPOJIS IeTalieil u u3nenuil Tuna Tpyo u npyrux npoduieit npokara. B mpouecce
KOHTPOJISl IaTUYUK MPOTATUBACTCS BJIOJb OCH M3AEIMS U TaKUM 00pa3oM IMPOXOAUT (CKaHUPYET) BCIO
HapY>KHYIO TOBEPXHOCTh M3Aenus. Haknagaple 1aTuuky, 0OBIYHO HEOOJNBIIOTO pa3Mepa, pa3MeniaoT
Ha KOHTPOJUPYEMOW MOBEPXHOCTH m3lenusi. C UX MOMOIIBIO KOHTPOJMPYETCS YacTh ITOBEPXHOCTH,
iouiaab  KOTOPOW — paBHAa  IUIOUIAAM  IIONIEPEYHOrO  CEYEHMs]  KaTylKd  (IIOBEPXHOCThb
«IIpOCIIyIIMBAeTCsA»). BHyTpeHHNe NaTuuKy Cily’KaT JUll KOHTPOJsl BHYTPEHHEH MOBEPXHOCTHU IOJIBIX
neraneid. VX mpuUMEHSIOT Ui KOHTPOJIS TpyO, aHATOTMYHO HMPOXOJHBIM JAaTYMKaM, HO MPOTITUBAIOT
BHYTPU H3J€IUs. DKPaHHBbIE NAaTYMKU NPUMEHSIOT JJI KOHTPOJS OTHOCUTEIBHO TOHKMX H3JEIHM.
[Tpu KOHTpOJIE U3/IENNe TTOMEIIAIOT MEX1Y BO30YKAAIOMIEH U U3MEPUTETFHON KaTyIIKaMH.

KoHkpeTHbIe yCI0BHsI KOHTPOJIS ONpeNeNsaoT GopMy KaTylleK U 4acToTy Toka. KoHcTpykuus
KaTyleK B 3HAYUTEIBHOM Mepe BIHMSIET HAa KadyecTBO KOHTPOJS W BHIOMPAETCS B 3aBUCUMOCTH OT
Ha3zHaueHus. BbIOop THMa KaTylIeK-TaTYMKOB BO BCEX CIIydyasX OIpelensercs: pazmepaMu U (GopMmoi
KOHTPOJIMPYEMOI'O H3JCIIHsI, €ro MaTepualioM, PAaCCTOSHHEM OT KaTyIIKHM [0 KOHTPOJIMPYEMOM
MIOBEPXHOCTU WJIM Y4YacTKa H3JENHs, XapaKTepOM KOHTPOJSA, CTENEHBIO €ro aBTOMaTH3aluH.
BuxperokoBbII KOHTPOJIb IPUMEHSIOT, B YaCTHOCTH, IIPM aBTOMAaTU3UPOBAHHOM M aBTOMAaTUYECKOM
KOHTpOJIE.

Meroaamu BUXPETOKOBOIO HEPA3PYIIAOMIEIO0 KOHTPOJIS BBIABIIIOT OTKJIOHEHHS OT 33JaHHOTO
XMMHMYECKOIO COCTaBa 3JIEKTPOIIPOBOJHBIX MATEPHAJIIOB U M3ACIUN U3 HUX; COPTUPYIOT CILIaBbl IO
MapKaM; KOHTPOJIMPYIOT DPEXHMBI TEPMHUECKOM M XUMHKO-TEPMHUYECKOH OOpaOOTKH METalIOB;
IIPOBEPSIOT CTPYKTYPY MeETala, CTENEHb €€ OJHOPOIAHOCTH; ONIPENENAIOT TBEPAOCTb METaula U
OTKJIOHEHHUSI €€ OT TpeOyeMOH; OIpPENeNsioT AJIEKTPONPOBOJHOCTE M KOHTPOJUPYIOT (PHU3MUECKUe
CBOMCTBA METAJUIOB, CBA3aHHBIE C JJIEKTPOIPOBOAHOCTBIO, M T. II. BHXPETOKOBBIM KOHTPOJb
HCIIONB3YIOT TaKK€ JUISl U3MEPEHHs Pa3JIMYHBbIX I'€OMETPUYECKHX I1apaMeTpoOB JeTajled MalluH M
U3JeNUi IpU HEBO3MOXXHOCTH IPOBEIECHHUS M3MEPEHHH Jpyrumu crocobamu 0e3 pa3pylIeHus;
HanpuMep, TOJNIIMHY TalbBAHWYECKUX, JIAKOKPACOYHBIX U JAPYTUX 3alUUTHBIX IOKPBITHH,
HE3JIEKTPOIPOBOAHBIX IUIEHOK, TOJIIMHY OJHOTO H3 CJIOEB OMMeTanioB (B ciIydae, €ciu
3JIEKTPOIIPOBOIHOCTh MJIM MAarHUTHasi IPOHULIAEMOCTb CJIOEB pa3jIMyHa), ONPEAEISIOT OTKIOHEHUS OT
3aJlaHHOM (OpMBI M pa3MepoOB M3JeNUd U Ap. BUXPETOKOBBI KOHTPOJIb NMPUMEHSIOT TaKXKe s
BBISBJICHHUsS IIOBEPXHOCTHBIX M IIOANIOBEPXHOCTHBIX TPEIIWH, HEMETAUIMYECKUX BKIIOYEHUH,
MEXKPHUCTAJUINTHON KOPPO3UH U JPYTUX AePEKTOB, TAIMYHBIX MPU 00pabOoTKE METAJIOB JaBICHUEM,
MEXaHUYECKUMH CIIOCOOAMU, TUTHEM.

Hcnonb3oBaHne METOJOB BUXPETOKOBOIO KOHTPOJS HauOoisiee pe3ylbTaTUBHO IPH paboTe ¢
AeTalsIMA U U3JEIMSIMU TMPOCTOM reomerpuueckoil (opmel. Takolt KOHTPOJIb XOPOIIO MOJIAETCS
apromMaTu3anuu. Ero Hnpou3BOAUTENBHOCTH JOCTATOYHO BEJIMKA JUIS HCIIOIB30BAHMS CTEHIOB M
YCTAHOBOK BHXPETOKOBOM /1€()eKTOCKONUM B CEpUHHOM M MaccoBOM Ipou3BOjCTBE. Bo MHOrmx
CllydassX BHMXPETOKOBBIM KOHTpPOJIb TI03BOJISIET 3aMEHUTh BBIOOPOYHBIH KOHTPOJbL (YacTto ¢
paspyleHHeM U3eNni) CIUIOIHBIM (CTONPOLIEHTHBIM) KOHTPOJIEM.

OpHako BBICOKAsi YyBCTBUTEIBHOCTh K U3MEHEHUSAM (PU3NYECKUX CBOMCTB METAJJIOB, @ TaKXkKe
UX XUMHYECKOH CTPYKTYpHI SIBIISETCSI MICTOUHUKOM OOJIBIIMX TPYAHOCTEH MpPU paclo3HaBaHUM TOTO
nepexrta WIM OTKJIOHEHUS OT HOPMBI, 32 KOTOPBIM B KaXJIOM OIIPENEICHHOM Cily4ae BeleTrcs
HaOmoneHue. Jlemo B TOM, YTO Ha pe3yiabTaThl KOHTPOJIS BIIMSET W3MEHEHHE TeX IapaMeTpoB
MaTepuasa U3Jenusi, KOTOpbIe B JAHHOM CIIydae He IOJUIEKAaT KOHTPOIIO U HE ONPEAECISAIOT Ka4yeCTBO
KOHTPOJIUPYEMOT'0 U3Jenus. B CBsA3M € 3TUM 4acTO METOABI BUXPETOKOBOTO KOHTPOJIS UCIIOIB3YIOT HE
JUTS1 KOJIMYECTBEHHOM, a U1 KaUeCTBEHHOM OLIEHKH KOHTPOJIMPYEMOTO ITapamMeTpa.

4.4.3 AKycTHUeCKUi Hepa3pymaromnuid KOHTPOJIb

B akycTtuyeckux MeToaax KOHTPOJISI UCTIONB3YIOT YIbTPa3BYKOBbIE KosiebaHus yacToTol 0,5—

25 MI'u. Meroasl yabTpa3BYKOBOIO KOHTPOJIA SIBISIOTCS IPAKTHUYECKH YHHMBEpCAIbHBIMH. X

MIPUMEHSAIOT U1l KOHTPOJIS JE€Taled, U3TOTOBJICHHBIX W3 METAJUIOB, IUIACTMACChl, CTEKJA, PE3HHBI,

xene3zo00eToHa 1 ap. KOHTpoIb ¢ MCOIb30BaHUEM YIIBTPa3ByKa UMEET BBICOKYIO YyBCTBUTEIBHOCTD U
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POU3BOANTENBHOCTh. OH BBIABIISIET OOBEMHBIC, JIMHEHHBIE M TOUYEYHBIC Je(PEKTHl — HAPYIICHUS
CIUIOIUHOCTH,  30HBI ~ IOBEPXHOCTHOTO  PACTPECKUBAHUA,  MEXKKPUCTAUIMTHOM  KOppO3HUH,
HEOJITHOPOAHOCTh CTPYKTYPBI U T. [. YIIbTPa3ByKOBBIMU METOJAMH MOXHO U3MEPSATH TOJIIMHBI CTEHOK
AeTaneld Ipyu OJHOCTOPOHHEM JocTyle K HUM. OHM NPUMEHSIOTCS sl KOHTPOJI KauecTBa CBApHBIX
COECIUHEHUI. BBIABIAIOTCA TpEIIMHBI, HENPOBapbl, NOPbI, HEMETAINYECKHME M METaNINYECKUE
BKJIFOUECHHS.

[IpenmymiecTBO yabTPa3BYKOBBIX METOJOB — BO3MOXKHOCTbH BBISBJICHUS J1€(DEKTOB B Pa3HBIX
30Hax JeTaJldi — Ha IIOBEPXHOCTH, BOJM3M OT IOBEPXHOCTH, B INIyOMHE, NPUYEM YCIIELIHO
BBISIBIISIFOTCS 1e(DEKTHI TUIIA PAKOBHH B TOJIIIIE METala MM OETOHA, HE MMEIOIINE BBIXOJa HAPYKY.
VIIbTpa3ByKOBOMY KOHTPOJIIO MOXHO IOJBEprarb U KpynHorabapuTHbIE JETalM, TaK Kak IIyOuHa
IIPOHUKHOBEHUS YJIbTPa3ByKa B MeTayll MoxeT aocturatb 8—10 merpos. C nomouipo ynbTpa3Byka
KOHTPOJIMPYIOT KpYITHOrabapUTHbIE OTIMBKH, TIOKOBKH, IITAMIIOBKH.

Cy1ecTByeT MHOrO BHUJOB YJIbTPa3BYKOBBIX IIpeoOpazoBaTesieil. VX KOHCTpyHpYyrOT i
KOHTPOJISI PAa3JIMYHBIX I[OBEPXHOCTEH JeTaneil MammH. MHOrue OTBETCTBEHHBIE MecCTa JeTaleil
TPYAHOAOCTYIHBI, ¥ TpeoOpa3oBaTeNyd [UIi HMX KOHTPOJS HMEIOT CHEHUAIbHYIO (opMmy.
PacnipoctpaHeHsl ynbTpa3ByKOBble IpeoOpa3oBaTeu Ul KOHTPOJISI HAKJIOHHBIX MIOBEPXHOCTEH, TPYO
(UMIMHIPUYECKHX, JIUIMICHBIX), cepudeckux U ap. IIpuMeHstoT mpeoOpazoBaTeny Ui BBOJA B
00BEKT KOHTPOJIS YJIbTPa3BYKOBBIX KOJICOAHUI MO HEKOTOPHIM YIJIOM, OTJIMYHBIM OT MIPSIMOTO.

VYcnemHoe UCHOAb30BaHUE YIbTPAa3BYKOBBIX METOJOB HEPA3pPYyLIAIOLIETO KOHTPOJST B
OOJIBLION CTENEeHM 3aBUCUT OT Ha/IeKHOTO aKyCTHYECKOIO KOHTAaKTa MEXIy IpeoOpa3zoBareieM U
MIOBEPXHOCTBIO KOHTpOIHpyeMor nerand. OOBIYHO aKyCTHMUECKMI KOHTaKT 00ecredrBaeTcs
BBEJICHHUEM B IIPOCTPAHCTBO MEXJy NpeoOpa3oBaTeNbHON TOJOBKOM U OOBEKTOM KOHTPOJIS
MUHEPAJILHOTO Macila, TJIUIEPUHa, BOJbI, CIUpTa U T. II. Bo MHOrUX ciy4asiX BMECTO HAaHECEHMs Ha
MIOBEPXHOCTh M3/€Hs (MM KOHTAaKTHYIO IOBEPXHOCTb IpeoOpa3oBaTelis) CMa304HOIo MaTepualia
KOHTPOJIUPYEMOE U3/eNIhe U Tpeo0pa3oBaTeib MOTPYKAIOT B )KUAKYIO cpeay (B BaHHY). Takoii cmocoo
YIABTPA3BYKOBOI'O KOHTPOJISI Ha3bIBAETCSI HMMEpPCHOHHBIM. VIMMEpCHOHHBIM  yJIbTpa3ByKOBOMH
KOHTPOJIb MOJIy4MJI HauOoJIbIlIee paCIpOCTPAHEHUE B 3aBOACKHUX YCIOBHSIX U YCHEIIHO MPUMEHSeTCs
JUTsL KOHTPOJIsE M3AeNuid ¢ rpy0oi moBepxHocThio. KoHTposb Bemercs uepes cioit xuakoctu. [lpu
3TOM JIOIYCTUM 3HAYUTENbHBIN 3a30p MEXy IpeoOpa3oBaTesieM U JeTajblo.

[Ipu ynbTpa3ByKOBOM HEpa3pylLaAOLIEM KOHTPOJIE UCIIOJIb3YIOT HECKOIBKO METO/I0B KOHTPOJIS
U TOJy4YeHUs HUHPOPMALMHU: TMPOLIEALNIET0 H3IyYeHHs, OTPaKEHHOIO H3JIy4eHHUs (I9XOMETOxN),
PE30HAaHCHBIA METOA U Jp. TOT WIM WHOW METOJ] MPUMEHSIIOT B 3aBUCUMOCTH OT OCOOEHHOCTEH
KOHTPOJIMPYEMBIX H3AeIMi (Marepuan, pasMepbl, (opma, HIEpOXOBATOCTh IMOBEPXHOCTH), BHJA
BBISIBJICHHBIX J1€()eKTOB (pazMep, MECTOMNOJIOKEHUE, OPUEHTAIUS) U T. [I.

Metox  npomieamero u3ay4yeHus (TEHEBOM METOJ) 3aKioyaeTcss B PerucTpanuu
YIIbTPa3BYKOBBIX BOJIH, MPOLIEANINX CKBO3b KOHTPOJIUPYEMBbIH 00beKT. [Ipu 3TOM MeTo/1e KOHTPOJIS €
OJTHOH CTOPOHBI KOHTPOJUPYEMOro OOBEKTa BBOASTCSA YJIBTPa3BYKOBbIE KoieOaHMs, a C JPYIoOH,
CTPOTO HampOTHB MeCTa BBOJA, PETHCTPUPYETCS MHTEHCUBHOCTH YJIbTPa3ByKa, MPOMIEIIIET0 yepe3
KOHTPOJUPYEeMBbIi 00beKT (puc. 35). NHTEHCHBHOCTD yIbTPa3BYKOBBIX KOJI€OaHUH, 3aUKCUPOBaHHAS
MIPUEMHHUKOM C MPOTHUBOIOJIOKHON CTOPOHBI, Oy/I€T MEHbIIIE BBEJCHHON B KOHTPOJIUPYEMbII OOBEKT.
VIHTEeHCUBHOCTh  yABTPA3BYKOBBIX KOJEOAHUI MpU UX MPOXOXKAECHUH uepe3 OObeKT Oyner
YMEHBIAThCA M3-32 PACXOXACHUS Iy4yka, 3aTyXxaHus W oTpaxkeHus. [Ipu NMOCTOSAHHON ToNIIMHE
O00BbEKTa KOHTPOJSI HMHTEHCHUBHOCTh MpOIIEAIINX KojebaHui mocrossHHa. Ecim Ha myTH
yIIbTPa3BYKOBBIX BOJIH OKa)xeTcsl Je(deKT, Hampumep, THUIa HapylIeHUs CIJIOIIHOCTH, TO YacTh
yIABTPA3BYKOBOM HHEPIUU OTPa3UTCs OT HEr0 W HWHTCHCHUBHOCTh MPOLIEANIMX CKBO3b OOBEKT
KojeOaHuit pe3ko yMmeHblinTcs. Ha mnpueMHbI naTuMk kak Obl yHageT «TeHb» OT jAedexTa.
OcnabneHne MHTEHCUBHOCTH YNbTPa3BYKOBBIX KoyieOaHHUN OyneT 3aBUCETh OT IUIOMIATN JedeKTa
(mepneHANKYISIPHON K YIbTPa3BYKOBOMY IMYUKY), IJIOLIAJAM CaMOT0 My4YKa yJIbTPa3BYKOBBIX JIyuel U
pacrioyiokeHust JedeKTa MeXJIy HapyKHbIMH IOBEPXHOCTSMH KOHTpoJIupyemoro ooObekra. Ecim
wiomazab nedexra OONbIIe TUIOMAIN ITyYKa YIbTPa3BYKOBBIX Jydeil (puc. 35), TO HHTEHCHBHOCTB
OpolIemuX KojeOaHuil paBHa Hym0. UYeM MeHbIIe IUIOMAAL Aedexra, MeprneHAUKYIsIpHas K
HaIpaBJIEHUIO PACIpPOCTPAHEHHUs YIbTPA3BYKOBBIX KoyieOaHUI, TEM MEHbIIE OHM OCIAOJAIOTCS.
AKYCTHYECKHI KOHTAKT IPU 3TOM METOAE KOHTPOJIS OCYIIECTBIISETCS Yepe3 TOHKUN CIION KUAKOCTU
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WJIM UMMEPCHOHHBIM CIIOCOOOM.

Pucynok 35 - Cxema MeTo/1a MPOIIEAIIETO U3TyYSHHUs

5 —el

IIpy KOHTpoOJIE METOIOM IMPOLIEAIIEr0 HU3IY4eHHUs HEoO0XOAUM JABYCTOPOHHHMHM JOCTYH K
00BEKTY KOHTPOJIL. DTOT METOJ IPUMEHSIOT Uil OOHApY>KEHHsI PaKOBHH, TPEIIUH, PacCIOCHUH, 30H
KPYITHO3EpHUCTOCTH, HApyLIEHHsl CLEIUIEHWs B MHOTOCIOWHBIX MaTepualaX M KOHCTPYKIIMSX.
YyBCTBUTEIBHOCTh 3TOTO METOJa OTHOCHUTENBHO HE BBICOKA. JleeKT MOXKHO BBISBHTH, €CIU OH
BbI3bIBAET M3MEHEHUE MHTEHCHUBHOCTHU IPOLIECIIINX CKBO3b OOBEKT YJIbTPA3BYKOBBIX BOJIH Ha 15—
20%. Ilpym Hanmuum NOeQEeKTOB MaJbIX pPa3MEpPOB HM3MEHEHHWE HHTEHCHBHOCTH HE3HAYUTEIBHO |
ne(eKTbl He BBIABIAIOTCA. UyBCTBUTENBHOCTh METOJA 3aBHCUT OT PACCTOSHUSA MEXAY IEPEKTOM U
MOBEPXHOCTHI0 00BEKTa, CO CTOPOHBI KOTOPOH M3MEPSETCS] HHTEHCHUBHOCTH MPOIIEANINX KOJICOaHU
U, KOHEYHO, OT Koa(duuueHTta 3aryxanus. Hemocratkom siBisieTcst TO, 4TO, Kak MPaBUIIO, TPYAHO
OTIPENICNIUTh TITYOUHY 3ajieraHus nedeKTa.

MeTtoa OTpa’k€eHHOTO M3JIy4eHMs], 4acTO Ha3bIBa€MbIH 3XOMETOAOM, B OTIMYUE OT METO/a
MPOIIEIETO U3ITyYeHNUsT OCHOBAH HA OTPAXCHHWU YJIbTPA3BYKOBBIX BOJH OT T'PAHUIIBI M3JICTHS WU
NOBEepXHOCTU JledekTa. B cxeme KOHTpOJs OBYyMs NMPU3MAaTHUECKUMH MpeoOpa3oBaTesisiMU OAMH M3
HUX HENPEPHIBHO M3IIy4aeT YJIbTPa3BYKOBbIE KOJEOAaHUs MO ONPEACIIEHHBIM YIIIOM K MOBEPXHOCTH
KOHTPOJMPYEMOT0 OOBEKTa, BTOPOH — MOABMKHBIA PETUCTPUPYET «YJIbTPA3BYKOBOE 3XO», T. €.
KoJIeOaHUs, OTPAKEHHBIE OT TPAaHUIIBI MPOBEPSEMON JeTanu Win aAedexra. AHaJIOTHYHO TPOBOIUTCS
KOHTPOJIb COBMEILEHHBIM HpPSMBIM IpeoOpa3zoBaTeneM. 3]eCh H3JIydarollas U PerucTpUpyroIas
TOJIOBKH TipeoOpaszoBarenieil yabTPa3BYKOBBIX KoJieOaHWNW OOBEAMHEHB B OJWH OJIOK, KOTOPBII
CKaHHPYET MOBEPXHOCTh 0OBEKTa KOHTPOJIS.

Bormee mmpoko pacmpocTpaHEH OXOMMITYJIBCHBIM METOJl KOHTPOJS, TPH KOTOPOM
UCMOJb3yeTcsl OJlHa IpeoOpa3oBarenbHas rojgoBka. OHa paboTaeT MOOUYEPETHO: KakK M3JIydaTelb
VIBTPa3BYKOBBIX KOJIEOAHWH WM Kak MPHUEMHHUK-pErucTparop. lIpm »XOMMITyJTBCHOM METO/E B
KOHTPOJIMPYEMBIi  OOBEKT TOCBUIAIOTCA  UMIYNbChl  MpoJosbKuTenbHocThi0  0,5—8,0 MK,
PETUCTPUPYIOTCS HHTEHCHBHOCTH W BpEeMs IMPHUXOJa AXOCHTHAJIOB, OTPAXEHHBIX OT Ae(PEeKTOB
MIPOTHBOIOJIOXKHON TOBEPXHOCTH O00BEKTa. MMITyJIbChl MOCBUIAIOTCS B KOHTPOJIUPYEMBIH OOBEKT
gyepe3 HeOObIINe MPOMEXYTKH BpeMeHH (1—5 MKC) HOpMalTbHO K TOBEPXHOCTH H TIOJT YTIIOM.

[Tpu 5XOUMIYJIBCHOM METOJIE YIpyTue KosiebaHus, BOZHUKIINE B 00bEKTEe, BCTPETUB Ha CBOEM
nyTd JedexT (HapylmleHWe CIUIONTHOCTH MarepHaia, CTPYKTypHas HEOJHOPOIHOCTH), YaCTUYHO
orpaxatoTcs. OcTanbHas 4yacTb BOJIH MPOJOJDKAET CBOW NyTh B OOBEKTE W, JOCTUTHYB €ro
MIPOTUBOMNOJIOKHON CTOPOHBI, OTPA3UTCSI OT IPAaHULBI pasfena o0beKT — Bo3ayx. O6a 3xocurHaia
NoMagyT Ha MPHEMHBIA MpeoOpa3oBarenb. DXOCUTHAN OT JAedeKTa BO3BPATUTCS Ha MPUEMHBIN
npeoOpa3oBaTeNib paHbIlle, YeM JXOCHUTHAJI OT MPOTHBOIOJIOXHON CTOpOHBI 00OBekTa. Ha skpane
ne(eKTocKona MOSIBUTCA CHayala UMIOYJIbC OT JAedeKTa, 3aTeM BO3HHUKHET UMIIYJIbC OT HIKHEH
rpaHuIBl 00BEKTa, TaK HA3bIBAEMBIN «IOHHBIN» UMITYIIbC. Ha SKpaHe OHM pacronararoTcs OJUH 3a
JPYTUM Ha PAacCTOSHUM, TPOMOPLHUOHAILHOM BPEMEHH UX BO3BPAILICHHS.

[Tpu MpOXOKAEHNUU CKBO3b MaTepuan 00bEKTa KOHTPOJS YIPyTHe KOJeOaHHs TEpSIOT 4acTh
CBOEH HSHEpruu, TeM OOJNbIIYI0, YeM KpylHee 3epHO B MaTepuane. CienoBaTenbHO, YeM KpyIHee
3epHO MaTepuana, TeM OoJibllie OcHabiseTcss SXOCHUTHAl OT JAepeKTa U MPOTHUBOIOJIOKHON
MOBEPXHOCTU. Bo3MokeH cityuail, Kora 3XO0CUTHaI He JIOCTUTHET MPUEMHOT0 MpeodpazoBaTess U Ha
sKpaHe aedeKkTockomna OyaeT OTCYyTCTBOBATh JOHHBIA UMITYJIBC WM JIaKe UMIYJIbC OT AedexTa. ITH
MOMEHTHI M OTPAaHUYUBAIOT IPUMEHEHHE METOA.
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MeTo OTpa)K€HHOTO H3JIyYeHUs HMMEET psAJl NPEUMYIIECTB IO CPAaBHEHHIO C METOAOM
IPOIIEAIIEro u3jlyuyeHus. Bo-nepBbIX, 3TUM METOAOM MOXHO KOHTPOJIMPOBATH HM3AEIHS, IETalH,
MaTepuaiabl NpU OJHOCTOPOHHEM JOCTYNIE€ K HHUM; BO-BTOPBIX, YYBCTBUTEIBHOCTb 3XOMETOa
3HAYUTENbHO BBIIIE, Ye€M TEHEeBOro (mpormeamero usnydeHus). llpeumyiiectBom sBisieTcs
BO3MOKHOCTh OIPEICNICHUS KOOPAUHAT MOJIOKEHHS Je(eKTa.

OXOUMIYJIbCHBIA METOJ| MPUMEHSIETCS AJIi KOHTPOJS Pa3INYHBIX M3AEIHM, B TOM 4uCle U
KpYIMHOTaOapUTHBIX, OIpPEIENCHHUs] 30HBI KPYMHO3EPHHCTOM CTPYKTYphl MeTaljla B OTJIUBKAaX |
MIOKOBKAaX, KOHTPOJISl CBAPHBIX COCAUHEHUH U T. JI.

Meton aKycTHYECKOro Hepa3pylLIarollero KOHTPOJs, OCHOBAHHBIM Ha perucTpaluu
[IapaMEeTPOB PE30HAHCHBIX KOJICOAHUH, BO30YXKIEHHBIX B OOBEKTE KOHTPOJS, HOCUT Ha3BaHUE
pe3oHaHCHOro Metoja. Ilpu pe3oHaHCHOM aKyCTHYECKOM METOJIe KOHTPOJIS JOCTUrAeTCs PE30HAHC
BCJIEJICTBME COBMNAJEHMsS 4acTOT KojeOaHWH, BO30YyXJaeMbIX B OOBEKTE C IOMOUIbIO
npeoOpa3oBareneil, 1 COOCTBEHHBIX YaCTOT OOBEKTOB KOHTpoOJs. OCHOBHAas 00JacTb HMPUMEHEHHUS
PE30HAHCHBIX YJIbTPa3BYKOBBIX 1€()EKTOCKOIIOB — 3TO U3MEPEHHUE TOJILUHBI U3/1€IUNA, KOHCTPYKIIMH
IpU OJHOCTOPOHHEM JOCTyne K HHUM. Pe3oHaHCHbIE [e(EKTOCKONBI HCHOJB3YIOT TaKXKe s
BBISIBJICHHUS] HECIUIOLIHOCTEW B OMMeTaiiax, pacciOeHHsi B MHOTOCIOWHBIX KOHCTPYKLIHMAX W T. II.
OueHb y100€H 3TOT METOJ AJIi KOHTPOJISI COCTOSIHUSL MOJIBOAHOM YacTU CyAOB 0€3 ITOCTAaHOBKH HX B
JI0K, IPOBEPKU TONIIMHBI cTeHOK OoT 0,3 10 50 MM mapoBBIX KOTJIOB, Ia3roibJepoB, TPyOOIPOBOIOB.
[TorpemHocTh U3MEPEHUs IPU STOM HE MPEBbIIAET 2% U3MEPSIEMOI TONILIUHBI.

CoBpeMeHHBII  yIbTPa3BYKOBOM KOHTpPOJIb IPOU3BOAUTCS CIEUUAIBHBIMU NpUOOpaMu U
YCTAaHOBKAMH. OTO YJIbTpPa3BYKOBbIe Je(eKTOCKONbl. OHM BBINMOJHSIIOTCS YHUBEPCAIbHBIMU,
CIELUAIN3UPOBAHHBIMU UM CHeluanbHbIMH. MX 53HeproobecrnedyeHue MPOU3BOJUTCA OT CETH
MEPEMEHHOTO TOKa M OT WHIWBUAYAJIBHBIX HCTOYHUKOB. Jle(heKTOCKONBI NMPUMEHSIOTCS Kak IS
PYYHOTO KOHTPOJsS, TaK M JUIsl aBTOMAaTU3MPOBAHHOTO M aBTOMATHYECKOrO KOHTpoJs. JlnamasoH
4acTOT COBPEMEHHBIX MPOMBIIIIEHHBIX YIbTPa3BYKOBbIX Jedekrockonos oT 0,5 no 10 MI'w.

YHUBepcalibHbIe JePEKTOCKONbI 00BIYHO PabOTaIOT B LIMPOKOM JHANa30He YacTOT, X MOKHO
UCMOJb30BaTh JJISI KOHTPOJI CaMbIX DPa3HbIX MaTepuaioB. HacTo yHUBepcalbHbIE Ie(PEKTOCKOIbI
CHA0XKEHBI «3JICKTPOHHOM JTYyNOW», MO3BOJISIONIEH paCCMOTPETH JIF00O0H yU4acCTOK B YBEITHUECHHOM BHIE.
OHu cHaO)xeHbl HaOOPOM pPa3IMYHBIX IMpeoOpasoBareneid. B KOHCTPYKIMAX Ne(PEKTOCKONOB 4YacTo
HCIOJIb3YIOTCS OJJHOBPEMEHHO pa3jIM4HbIE METO/bI YIbTPa3BYKOBOH nedexkrtockonuu. Hampumep, B
npubope A aBTOMATUYECKOTO HEMPEPHIBHOTO KOHTPOJS TOJIIMHBI CTEHOK, HApYXXHOTO U
BHYTPEHHET0 JUaMeTpPOB TPYO C BBHICOKOW TOYHOCTBIO MCIHOJIB3YIOTCS MMMEPCUOHHBIM pE30HAHCHBIN
METOA W METOJl OTPaXEHHOT0 W3IY4YeHHsA. DTOT MpHOOp MOTPELIHOCTh W3MEPEHUs OTKIOHEHHH
TOJILIUHBI CTEHOK TPYOBI M ee HapykHoro nuamerpa coctasiser +0,005 mm. BHyTpenHuil nuamerp
npoBepsieTcsi ¢ TOYHOCThIO £0,010 Mm.

4.4.4 PagualiuOHHBIN Hepa3pyLIAOIINUKA KOHTPOJIb

PaguanoHHblii Hepa3pymamuii KOHTPOJIb MOXKET ObITh PEHTTEHOBCKHUM, TaMMma- U OeTa-
W3ITydeHUEM, a TaK)Ke HEUTPOHHBIM M TO3UTPOHHBIM. [IpM PEHTTEHOBCKOM W TaMMa-H3ITydCHHUH
OpomucToe cepeOpo PEHTIeHOBCKOW TUIEHKHM pa3liaraeTcs, YTO BBHI3BIBACT €€ IMOYEepPHEHHE MOocie
o0paboTku. CTerneHb MOYEPHEHMs TUICHKU MPOMOPIMOHATBHA J0Jie TOTJIOIMIEHHONW €10 SHEPTHH U
3aBHCHUT OT MHTCHCHBHOCTH M BPEMEHHU BO3JICHCTBUS Ha Hee m3nydeHus. Korja peHTreHOBCKHE WIIH
raMMa-jaydd IPOXOIST CKBO3b KOHTPOJIMPYEMBIH 00BEKT, UMEIONTUH Te(DEeKThl B BUJIE HECIIONTHOCTEH
(BHYTPEHHHMX PaKOBHUH U T. I1.) WJIK, HA00OPOT, B BHUJIE YIUIOTHEHH, BKIFOUSHU IPYTHUX MAaTepPHAIIOB,
OHHM TIOIAJIAIOT Ha PEHTTCHOBCKYIO IUICHKY C H3MEHUBIICHCS WHTEHCHBHOCTHIO. bojlee MHTEHCUBHBIM
OyZeT u3nydeHue, Ha MyTH KOTOPOTO €CTh MyCTOTh. M3yueHne cCTaHeT MeHee WHTEHCUBHBIM, TTPOMIS
CKBO3b MECTHBIC YIUIOTHEHHS B JCTaTU. B COOTBETCTBYIOIIMX MeCTaX Ha PEHTTCHOBCKOH IIJICHKE
MOSIBATCSL TOTEMHEHHSI, OIpPENessIoNie KOHTYp JTHX Je(eKToB. YIUIOTHEHHS B MaTepuaie
KOHTPOJIUPYEMOTO M3JCNUs Ha TUICHKE OyAyT Oojiee CBETJIBIMU, YeM OOmuid (hOH, MATHAMU; TyCTOTHI
(pakoBUHBI, TPEIIMHBI, pacciIoeHusi) — Ooyiee TeMHbIMH TsATHamH, 4yeM (oH. Takum obpazom, 1o
W3MEHCHUIO MHTCHCUBHOCTH TPOIIC/IIETO OOTYICHHS CYIAT O HATMIUH B KOHTPOJIUPYEMOM U3JICITHH
neEeKTOB.
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4.4.5 OnTuveckuii Hepa3pymamnui KOHTPOJIb

OnTHyeckuil Hepa3pylAKIUi KOHTPOJIb OCHOBAH Ha pPEerucTpaliy napaMeTpoB ONTHYECKOTO
U3JY4YCHHUs, B3aUMOJICHCTBYIONIETO ¢ 00BEKTOM KOHTpoJsi. K HeMy oTHOCHTCS 0ojiee JBYX ECSTKOB
METOJIOB, OCHOBAHHBIX Ha PAa3JIMYHBIX CBONCTBaX CBETOBBIX BOJH. ONTHYECKHI Hepa3pylIaroIIui
KOHTPOJIb BKJIIOYAaeT B ce0s IIEJIbIl CIEKTp METOAOB KOHTPOJISI BELIECTB (BO BCEX AarperaTrHbIX
COCTOSIHMSIX) OT BHU3YallbHOTO KOHTpOJiA (OpMBI JeTajedl M HMX BHEIIHEro BHUAA, BU3YyaJbHO-
ONITUYECKOr0 METOJa (TO K€, YTO M BU3YAJIbHBIN, HO C IOMOIIbIO ONTHYECKUX NPUOOPOB — JIYIBL,
ANEKTPOHHOTO0 MUKPOCKOIA) 10 ToIorpaduyeckoro MeToja KOHTPOJI OObEKTOB CIIOKHON (OpMBI U
OJIHOPOJIHOCTH  ONTHYECKHX cpeld. VMCTOYHMKOM CBETa B METOAAaX HEpa3pyIIAroIIero KOHTPOJIA
ONTUYECKOTO BU/IA SBISIOTCS Ja3ephl.

OnTryeckuii METOJI Hepa3pylLIAlOLIEr0o KOHTPOJIA, ¢ pa3jIMYHOrO THUIA Ja3epaMy B KaueCTBE
HMCTOYHUKOB CBETA, MO3BOJISICT MPOBOAUTH Je(EKTOCKOMHI0 B HIMPOKOH 0O0NacTH Kak Ha CTaluu
Hay4yHBIX pa3padOTOK NPOAYKLHH, TaK M IPU €€ IPOU3BOJACTBE M 3KcIUlyarauuu. Onrtuueckuit
KOHTPOJIb MO3BOJISIET KOHTPOJIUPOBATH (DOPMY U TONIIUHY CBEPXTOHKUX MATEPUAIIOB — TOHYANIIUX
HUTEH, NPOBOJIOK, KPUCTAJIOB, BOJOKOH; IPOBEPATHh KAuye€CTBO IIOJUPOBKHM M LIEPOXOBATOCTbH
MOBEPXHOCTH OTBETCTBEHHBIX JeTalieili ¥ MaTepuajoB; KOHTPOJIUPOBATH HANPSOKEHUS B
KOHCTPYKTUBHBIX 3JIEMEHTAaX U3 TBEPAbIX M NPO3pAauyHbIX MAaTEPHAIOB U MHOIOE JPYroe.
UyBCTBUTEIBHOCTh METOJOB ONTHUYECKOTO KOHTPOIS COM3MEpUMAa C JJIUHOW CBETOBBIX BOJH
JIA3€pPHOT0 U3ITyYEHHUS.

4.5 KoHTpOoJIb MUKPOCTPYKTYPbI

Bce merasuibl U cIutaBbl UMEIOT KPUCTAJUIMUECKYIO CTPYKTYPY, aTOMBI PacojIOKEHbl B CTPOTO
OIpEJICJICHHOM MOpsAKE M 00pa3yloT IMPOCTPAHCTBEHHYIO KpHCTANIMYEcKyro pemietky. CBoiicTBa
METAJUIOB 3aBHCAT KaK OT BHJA MX KPUCTAJUIMYECKOW PpEIIeTKH, TaK U OT PACCTOSHUSA MEXKAY
LIEHTPAMHU Y3JI0B €€ f4eeK, Ha3bIBaeMbIX MapaMmeTpamu peuieTku. Ha cBolicTBa MeTalIoB U CIUIABOB
OKa3bIBAIOT BIMsHME (opMa, pa3sMepbl U pPaCIONIOKEHUE 3€peH, a TaKKe XUMHUECKUH COCTaB
IpUMecell K OCHOBHOMY METaslly.

MHUKpPOCTpYKTypa METaJUIOB U  CIUIaBOB XapaKTepu3yeTcs BEIMYMHOM 3€epHAa U
pacrnoyiokeHueM ero, (GpopmMoi, pasMepoM M KOJWYECTBOM paziudHbiX (a3. Ot stux daxropom
3aBUCAT (DU3MKO-MEXaHMYECKHE CBOMCTBa Marepuana. MUKPOCTPYKTYpPY CIUIaBOB H3Y4YalOT O]
MHUKPOCKOIIOM (IIpH pa3INYHbIX YBEJINYEHHIX) Ha 00pa3liax Ha XOpOILO MPUTOTOBIEHHBIX HMUTH(aX.

YroObl MONyYUTh NPABUIBHOE IMPEJCTaBIECHHE O CTPYKType KOHTPOJIUPYEMOTO H3Zeus,
HEeoOXOIMMO TPaBUIBHO BBIOPATh MECTO BbIpe3KHM oOpasua. OOpa3ipl BbIpE3alOT U3 Haubosee
XapaKTepHBIX 30H METAUIONPOAYKIMH. JIId uccienoBaHUs METAUIMUECKOTO M3ACIUSA  C
HEOJIHOPOJHOM O CEYEHUIO CTPYKTYPOH HCIOJIb3YIOT TOJBKO MONEPEYHBIM HUIN(; €ro MiIocKOCTb
NEPIEHIUKYIIIpHA IPOJOJIBHON ocu mu3nenus. Ecau npeanonaraercs HEOIHOPOAHOCTh CTPYKTYPHI IO
BBICOTE€ WJIM JUIMHE WU3JENNs, TO BBIPE3aIOT HECKOJbKO O00pa3lloB U3 pa3IMYHBIX Hauboiee
XapaKTEpPHBIX 30H.

MecTto BBIpe3KM 00pa3lloB M HX KOJIMYECTBO ONpeNeNsercs MedsMd U 3aJadaMu
uccneoBanus. J{s KOHTPOJIS OTAETBHBIX BUAOB MPOJYKIIMU MECTa BBIPE3KH U KOJIMYECTBO HUIN(OB
yKka3biBaloTcd B cooTBeTcTByromUX ['OCTax uim TeXHUYECKHX YCIOBUSAX. Pasmepsl u ¢GopMbl
00pa3loB ONpEIENAIOTCS 3aJauaMHi HCCIIeOBaHUs, rabaputaMu U KOHGUIypalued HcciaeryeMoro
uznenusi. OObIYHO UCHOIB3YIOTCS 00pa3ibl MIIMHAPUYECKON WM MPSIMOYTOJIbHON (hOPMBI BBICOTOM
15-20 MM ¢ TUIOMmIAAbI0 U3y4aeMol MOBEPXHOCTH 2-3 oM.

g ynobcTtBa mpuroToBiieHUs HUIMEGOB Ha oOpa3lax MajiblX pa3MepoB MM IPU OCOOBIX
YCIOBUAX (HampuMep, HEJAOMYCTUMOCTH CKPYIJICHHS KPOMOK OOpasllOB) MPUMEHSIOT HpOCTeuIne
MIPUCITIOCOOJICHHS: CTPYOITMHBI JUIS MTaKeTOB O0Opa3IloOB M3 JIICTOBOTO MarepHasia (pUCYHOK 36) wim
OIIPaBKH KOJIbIIA C 3aJIMBKOM JITKOIUIABKUM BEIIECTBOM (Hampumep, crjaBoM Byna) uimu s31mokcuaHoMl
cMmojioit (pucyHok 37). Ecu oOpasnbl He OyayT WU3BIIEKATHCS M3 OMPABOK MX MOXHO 3aJMBATh WIIH
3aIpecCcOBBIBATh B IIacTMacchl (0akenuT, ctupakpui I1).

42



NsroroBnenune numda oCymecTBISIOT C MOMOIIBI0 abpa3WBHBIX MAaTEpUAIOB B HECKOJIBKO
MOCJICIOBATEBHBIX ATAIIOB:

- MOATOTOBKA IIOCKOM MOBEPXHOCTH;

- I OBaHMS;

- MIOJIUPOBAHMSI.

Pucynok 36 — CtpyOnuna st Pucynok 37 — OnpaBka JiJ1st 3aJTUBKU CO HITH(PaMU:
NPUTOTOBJICHHS HITH(OB 1 — onpaBka; 2 — IETKOIUIABKHE BEIECTBA; 3 -
UGB

[loAroToBKy MIOCKONW MOBEPXHOCTH B OCHOBHOM BBIIIOJIHAIOT HA TOPLEBOM IOBEPXHOCTU
oOpasua, A 3TOro OTAENbHBIN oOpaser win obpasen B omnpaBke (CcTpyOuuHe) oOpabaThIBalOT Ha
Bpamaromemcsi numpoBaabHoM Kpyre. [Ipu OOmbIIMX CKOPOCTSX BpamleHHs KPyra HCIOJB3YIOT
OXJaXJEHHE, 4YTOOBl HE [OMYCTUTh H3MEHEHHE CTPYKTypbl oOpasma mpu mneperpee. [lpu
HEOOXOJMMOCTH TOATOTOBKA IUIOCKOM MOBEPXHOCTH MOXKET OCYIIECTBIATHCS BpPYYHYIO Ha
CTEKJISIHHOW TUIMTE C KCIOJIb30BaHHEM HUIM(OBaIbHBIX IMIKYPOK C KPYMHBIM 3epHOM. [lomyueHHas
MTOBEPXHOCTD JJOJKHA OBITh IUIOCKON U HE UMETh 3aBaJIOB.

HInudosanne metamaorpaguueckux 00Opa3lloB MOXKET OCYLIECTBIATHCS ABYMS CIOCOOAMH:
PYYHBIM U MEXaHUYECKUM.

[Tpu pydHom cnocobe nuirdoBaHHs Ha KECTKYIO MIIOCKYIO MOAKIAIKY (TOJICTOE CTEKIO HIIN
JIUCT METaJuIa), PacroJIOKEHHYIO TOPU30HTAIIBHO, KIAAyT HAKIauHyI0 Oymary. 3aTtem oOpasel] CTaBsT
Ha Oymary 3aTOpIIOBaHHOH IMJIOCKOCTHIO W NUIHQYIOT ¢ JerkuM Haxkumom. [llnudoBanue BemyT 1o
MIOJIHOTO YHHUYTOXEHHUSI PUCOK, OCTaBIIMXCS Nocie TopuoBku. Korna Ha nummde octaHyTcs pUCKU
ToNbKO OT Oymaru, nuudoBanue mnpepbiBatoT. LlnudoBanbHyro Oymary yoamsiioT € IOJIKIAAKH,
OCTaTKU abpa3uBa yJaldioT ¢ noAkiaaku u numda. [locne storo onepanuio nuiM@oBaHus MOBTOPSIOT
Ha Oymare ¢ Oonee MelIKuM 3epHOM. [Ipu mOBTOpHOM HUTH(OBAHUM HAMPABICHHUE JIBIKEHUS 00pasiia
JOJDKHO OBITh MEPHEeHIUKYISIPHO HAMpaBiICHUIO PHUCOK, OCTABIIMXCS OT MEPBOro NUIM(POBAHMSL.
Onepanuu mnudoBaHus MOBTOPSIOT, HCIONB3YS MOCIEAOBATEIbHO OyMary ¢ MEHbBIIUM HOMEpPOM
3€pHUCTOCTU U Ka)KIbl pa3 U3MeHss HarpaBieHue JBuxkeHus nummda Ha 90 rpagycos. M3meHnenue
HampaBlieHWE IBW)KCHUS LUTH(Q TO3BOJSET MOJHOCTHIO YHUYTOXHTH PUCKHU, OCTABIIHECS IOCIE
npenpiaymero nuiM@oBanus. 3aKkoHYUB HUTM(GOBaHHE Ha Oymare ¢ caMblM MEJIKHUM 3€pHOM, 00pasell
MIPOMBIBAIOT MPOTOYHOM BOIOH.

[lInudoBanre MEXaHWMYECKHUM CIOCOOOM BEAYT HA CHIENHAIBHBIX NUTA()OBAIBHBIX CTaHKAX
(pucyHok 38) ¢ MEPUOTUYECKUM OXJIAKICHHEM B TOCIEAOBATEIHHOCTH AHAIOTHYHOW PYyUYHOMY
croco0y.
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Pucynok 38 — IlInudoBanbHbIi cTaHOK: | — METAIIIMYECKUH KPYT; 2 — 3IEKTPOIBUTATENb.

JJ1 TOJIMPOBKY TAK)KE MIPUMEHSIFOTCS] pyYHOM, MEXaHUUECKUN U AJIEKTPOJIMTUYECKHH CI10CO0.

IIpu snexkTpoauTHYECKOM croco0e MOJUPOBAHHUE OCYIIECTBIISIETCS aHOJHBIM PACTBOPEHHEM
BBICTYIIOB MHUKpOpeibeda B crenuaqbHONW ycTaHoBKe. /Ui Kakaod mapsl METal — AJIEKTPOJIHT
JIOJKEH OBbITh MOA00paH ONTUMAIbHBIN PEKUM MOJIMPOBAHUSA: TEMIIEpaTypa, HaNpsKeHHe, INIOTHOCTh
TOKa, BpeMs1, MaTepuas KaToa.

HInud mMexaHndeckuMm crocoboM MOJIMPYIOT HA MOJUPOBAIBHOM CTaHKE, aHAJTOTMYHOM (MU
TOM JK€) CTaHKy Uil nutrdoBaHus. Kpyr mMOKpHIBAIOT TKaHBIO: CYKHOM, (heTpom, Iparom, IIesioM U
Ip. B 3aBHCHMOCTH OT TBEPAOCTH HOJMpyeMoro Merauia. Eciau w3 nummda MOTyT BBIKPALIMBATHCS
Xpynkue ¢asbl, TO UCIOJIb3YIOT TKaHb 0e3 Bopca. Ilpu nmonupoBke Ha TKaHb PAaBHOMEPHO HAHOCUTCS
NOJIMpOBaIbHAs nacta (Haubosiee ynotpeburtenbHbl nacta I'OW niam XxpomoaaroMHHMEBas) WIM OHA
CMauMBAaETCs MOJIMPOBOYHOM KUJIKOCTBIO (CMECHI0 a0pa3suBHOIO MaTepuaiia ¢ BoJol — Ha 1 J1 Boasl 2
I' MOpOLIKAa C JaJbHEeHIed BBIACPKKONW B TeueHHe daca). s MOIMPOBKHM CTaIbHBIX MHUIM(OB
IIPUMEHSIIOT OKCHUJIBI XpOMa U aJIFOMMHMSL, a JUIsl IBETHBIX METAJUIOB — OKCUA Maruus. [Ipu nommposke
g NepruoaMYECKU TOBOPAYUBALOT.

[lonupoBaHue MOXET MPOU3BOAUTHCA BPYUYHYIO HA CTEKISIHHOW IUIMTE aHaJIOTUYHO
MEXaHUYECKOMY CIIOCO0Y C MPUMEHEHHEM TeX ke aOpa3suBHBIX MaTepUaOB.

Jlis BBISIBIEHUSI MUKPOCTPYKTYPBI CIUIABOB IPUMEHSIIOT CIEAYIOLIUE CIIOCOOBI: XUMUYECKOE
TpaBJIEHUE, DJIEKTPOJIUTHUECKOE TPABJIEHHUE, MAarHUTHBIA METOJ, TEIJIOBOE TPABJICHHE, TPABJICHUE B
pacruiaBieHHbIX colsiX W Ap. llpu 3TOM NpPUMEHSIOT TpaBUTENM pa3iMuHbIX cocTtaBoB. Cocras
TpaBUTEIIS 3aBUCUT OT MCCIEAYEMOT0 MaTepuana, Lejaeil uccaenoBaHuil U T.1. B kauecTBe TpaBUTEEH
Jale BCEro MPUMEHSIOTCS PAacTBOPHI (B JUCTHIIIMPOBAHHOM BOJAE WM CIUPTAX) KHUCIOT, IIeNo4el
WJIM COJIEH PA3IMYHON KOHLEHTPALUU WA UX CMECH.

[Ipn XuMUYECKOM TpaBJIEHWH MOBEPXHOCTh HUIM(a MOIBEPraeTcss BO3AEHCTBUI0O XUMHUUECKHUX
pPEaKTUBOB B TEYEHUE OINPEACIECHHOIO IPOMEKYTKAa BPEMEHH IIPH OIPEIEICHHON TeMIlepaType.
TpaBneHue MoxeT ObITh OOIIMM (IIPU 3TOM BBISIBIISIETCS BCSI MUKPOCTPYKTYpa) WM M30MpaTeIbHbIM
(BbIABIISIETCS Kakas-mMOO JAeTanb MHMKPOCTPYKTYphl). TpaBieHHE OCYIIECTBISIOT MOTIPYXEHHEM B
BaHHOYKY C TpaBUTEJEM, HAHECEHHMEM Ha IOBEPXHOCTh LUIM(a HECKOIbKUX Kamellb TPaBUTEIs
MUMNETKOM, J1M00 MPUTUPAHUEM IOBEPXHOCTH HUIM(a BATHBIM TAMIIOHOM, OOWUJIBHO CMOUYEHHBIM
TpaBuTeneM. Ilocne okoHuaHUs TpaBiieHUS HUIU( OYMIIAIOT OT OCTATKOB TPaBUTENS U MPOTYKTOB
TpPaBJIEHUS: JUIsI OTOTO €ro IPOMBIBAIOT IPOTOYHON BOJOM, a 3aTeM MPOTHPAIOT CHUPTOM H
BBICYIIMBAIOT.

HccnenoBanust MHUKpPOCTPYKTYPBI OCYIIECTBISIOTCS MpPU IMOMOIIM METauIorpapuuecKux
MHKPOCKOIIOB.

MeTtopl onpeneneHus BEIMUNHBI 3€pHa: BU3YaJIIbHOE CPABHEHHE BUAMMBIX 110J MUKPOCKOIIOM
3€peH C ATAJOHHBIMU M300paXKEHUSAMH IIKAJT; TO/ICYET KOJIMYECTBA 3€PEH, MPUXOAALINXCS HAa eAUHUILY
MOBEPXHOCTU HUIM(a; U3MEPEHUE CPEAHEr0 YCIOBHOTO JAMAMETpa 3€pHA MM KOJUYECTBAa 3€peH B 1
MM,

Meton cpaBHenus. 1llnud uzyyaror nox Mukpockonom npu ysenudenuu 100X ¥ cpaBHUBAIOT
BEJIMYMHY 3€pHA C STAIOHHBIMH M300paXKEHUSIMH Ha IIKaje (Ha MaTOBOM CTEKJIe, Ha ()OTOCHUMKE).
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Ha sranonssix mkanax (pucyHok 39) mpuBeieHbl MUKPOCTPYKTYPBI C PA3JIMYHON BETMUMHON 3€pHa,
orieHuBaeMor Homepom. Bcero 18 HomepoB 3epHa: or —3 a0 +14. OcHOBHas mIKana COACPKHUT
ATaJOHBl MHUKPOCTPYKTYphl ¢ HoMmepoM 3epHa oT 1 go 10 npu yBenmmuenum 100x. Eciu B
MHUKPOCTPYKTYPE HMEIOTCA 3€pHa JByX M 0ojiee HOMEpOB, TO HOMEpa 3alUCBhIBAIOTCA B IMOPSJIKE
npeobianaronell BETMYUHbI 3epHa.

[Toncuer konuuecTBa 3epeH, NPUXOAIMXCA HA €UHUILY [TOBEPXHOCTH LuIK(a, MPOBOAAT Ha
MaTOBOM CTEKJIE KaMepbl MHUKpPOCKONa WM Ha MHKpodororpaduu npu ysenumueHuun 100x. Ilome
3peHusl OrPaHNYMBAIOT OKPYKHOCTBIO JUaMeTpoM 79,8 MM, IIpH 3TOM Ha UCCIIELyEeMOH ITOBEPXHOCTH
nowkHo ObITh He MeHee 50 3epeH (pucynok 40). IloacuuThiBaeTcs KOJUYECTBO 3€pPEH BHYTPHU
OKPYKHOCTHM M1 M KOJMYECTBO 3€PEH, MEePEPe3aHHbIX OKPYKHOCTbIO My. OO0IIee KOJINYECTBO 3€peH
Ha IJIOUIAaI KpyTa MOACYUTHIBAETCA 10 (hopMmyIie:

m=m, +0,5m,

Pucynok 39 — Cxemarnueckoe H300pakeHUE MUKPOCTPYKTYPHI C Pa3IMIHON BEIIMYNHON 3epHA
(B 6amnax): a - Nel, 6 - Ne3, B - Ne5, v - Ne7, 1 - Ne9.

Jlanee 1o Ta0uIle ONpeneNsieTcs HOMEp 3epHa M CPEIHSS TUIOIIAlh U PACUCTHBIA U YCIOBHBIH
JMaMeTp OJTHOTO 3epHa.

Pucynok 40 — [Toxcuer kosmyecTBa 3epeH Ha eAMHUIE MIomaau numda (mose 3penus Nel)

N3mepenue cpeqHero ycioBHOTO AMAMETpa 3€pHA WM KOJIMYECTBa 3€peH B | MM IIPOBOJIAT HA
MaTOBOM CTEKJIe MJIM MHUKpodoTorpaduu, npuueM Ha UCCIeyeMOW MOBEPXHOCTH JODKHO OBITH HE
MeHee 50 3epeH. Ecnu cTpykTypa paBHOOCHas! IPOBOSAT B Pa3HBIX HAIPABIEHUSAX HECKOJIBKO IPSIMBIX
auHui (Hanpumep, mHOM 100 MM mpu yBenuuenun 100X, 4To cOOTBETCTBYET AJiMHE 1 MM Ha
nuude). Kaxnas nuaus nomkHa nepecekats He MeHee 10 3epeH (pucyHok 41). [ToacuuThIBaOT TOUKU
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[IEpECEUEHUs MPSAMBIX JUHUM C TPaHHULAMU 3€peH. 3aTeM OINpPENENAI0T CyMMapHYI0 HaTypaJbHYIO

JUTHHY OTpe3koB B MM 2L 1 cymmapHoe 4mcino nepecedeHHbIX 3epeH Zn, TOT/1a YCIIOBHBIN AHaMETp
3epHa:
2L
o/
Y En
Eciu 3epHa MMEIOT HEPaBHOOCHYIO ()OpMY, TO OINPEACISIOT CpPEJHEe KOJIHYECTBO 3¢peH B
2
oaHOM MM, JIjis 3TOro MPOBOMAT TPU JIMHUHU (PUCYHOK 42): MEpBYIO MapajicIbHO HAIPaBICHHIO

3€pPEH, BTOPYIO - MEPIEHAUKYISPHO MEPBOM M TPETHIO B MPOU3BOJIBHOM HampasieHHH. KosmuecTBo
3epeH N B 1 MM” onpeensioT o gpopmyse:

d

n=0,7-n-n,-n,

n,n,,n,
rae - YHCJIO 3€PEH NMEPECEUEHHBIX OTpe3kaMu 1, 2, 3 Ha 1 MM JJTUHBL.

OcranbHble XapaKTEPUCTUKUA CTPYKTYPHl MOXKHO OMNpPENeNuTh MO BenuumHe V' wim
KOJIMYECTBY 3€peH B 1 MM,

Pucynok 41 — 3mepeHue ycioBHOTO Pucynok 42 — Onpenienenue
JMaMeTpa 3epHa KOJIMYECTBA 3¢peH B 1 MM?

OneHky (a3oBoro cocraBa CIJIaBa MOKHO OCYIIECTBUTH C IOMOIIbIO JIMHEMHOrO MeToja
PozuBans u Toueunoro merona I'naronesa.

Meton PosuBans sBnsercs BecbMa d(h@exTuBHBIM. M300pakeHne MUKPOCTPYKTYpHI,
cojiepakaliei pa3nuyHble (pas3bl WM CTPYKTYpHBIE COCTABISIONINE, NEPEeceKaeTcs JIMHUSIMHU, KOTOPbIE
JOJDKHBI  pacrojaraTbCsi paBHOMEPHO M JOJDKHBI OXBaThIBaTh BCIO H3ydaemyro Iuiomans. [lanee
CYMMHPYIOTCS BCE€ JUIMHBI OTPE3KOB, MONAJAIONIMX Ha KXyl (a3zy, U MOJTyYeHHas cyMMa JeIUTCs
Ha OOmIyro JUIMHY cekymied nuaun (pucyHOK 43). JIMHUM MPOBOISAT B HECKOJBKUX IMOJIAX 3PCHHS,
paBHOMEpHO pacmpenenss no miomanu unuda. [loncunTeiBatoTCs JieneHus, MOMaBIIME Ha Bce
CTPYKTYpPHBIE COCTaBJISIOIINE, KPOME TOM, KOTOpas MPHUCYTCTBYET B OousblieM KoiuuecTBe. Uucio
JICJICHUH, MOMNABIINA Ha HEE, ONPEAEIAIOT 10 Pa3HOCTU. UIMHBI OTPE3KOB OLIEHMBAIOT LIEJIBIM YHCIOM
nenenuil. [lorpentHocTs U3MEpPEHMsI TEM MEHBIIIE, YEM JUIMHHEE OTPE3KH.

Pucynok 43 — Onpenenenue Gpa3oBoro
cocTaBa JIMHEWHBIM MeToZioM Po3uBars
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Toueunslii MeTox I'yaroneBa mMpUMEHSETCS Uil aHAJIM3a BBICOKOJMCIEPCHBIX CTPYKTYyp. Ha
MUKpPOCKOIl YCTaHABJIMBAIOT OKYJIslp ¢ mnepekpecteeM. Illnud paBHOMEpHO mnepememialoT u
MOJICYUTHIBAIOT YUCIIO TOUEK OMpenesieMbIx (a3, MONaBIINX B epeceueHne Huteil. KonnyectBeHHOE
conepskanue (%) gaHHoM ¢asbl B HCCIEAYEMOM CILIaBE OMPENeystoT o hopmyie:

C:é-100,
B

rae C — cogepxanue (as3sl A B cruiaBe, %; A — KOJIMYECTBO TOYEK, MONaBUINX Ha a3y A; B —
o0111ee YnCII0 TOUeK.

4.6 KoHTpoJIb MUKPOTBEPAOCTH

MUKpPOTBEPIOCTh - 3TO TBEPAOCTh MaJbIX YYaCTKOB MaTepuaja M OTACIBHBIX CTPYKTYPHBIX
COCTaBJISIFOIITUX, 9TO CBOMCTBO METa/la CONPOTHRBILITHCS NMPOHHMKHOBEHHWIO B HETO JPYroro OoJee
TBEPAOrO Tella ONpPEeeICHHON (HOPMBI U pa3MeEpoB, HE MOTYYAIOIIET0 0CTaTOUYHOM nedopmaruu. [Tpu
HCCIEOBAHUHN HAKJICTIAHHOTO CJIOSI PacCMAaTPUBAIOT BEIMYMHY MHKPOTBEPJIOCTH M TIyOWHY, Ha
KOTOpPOM OTMEYAETCS €€ U3MEHEHHUE.

B mnpakTuke u3MepeHuss MUKPOTBEPAOCTH 4Yallle BCErO MPUMEHSETCS ajMa3Has KBaJpaTHas
nupaMuja ¢ YrjioM B BepIIWHE 136°. N3mepenuss MHUKPOTBEPIOCTH CIEAYET MPOBOAUTH B TEX
Clly4asix, KOrja I0 TEXHUYECKUM YCIOBUSAM HEJb3sl U3MEPATh TBEPAOCTh MakpomeTonamu. OHu
PEKOMEHIIYIOTCA JJI OMPENEICHUsT MHUKPOTBEPAOCTH OTIEIBHBIX CTPYKTYPHBIX COCTaBIISIOIINX
CIUTABOB; TOHKHX IMOBEPXHOCTHBIX CJIOEB, MOKPBITHH, TOHKHUX JUCTOBBIX MaTepuaiioB ((Posbru); s
onpeereHUs HEOJHOPOJHOCTH MHUKPOTBEPIOCTH HA OTHAEIBHBIX ydacTKax JCTaJed JUIsi KOHTPOJIS
MEJIKHX JIeTajeii 1 MHUKpooOpas3ioB. MccineqoBanus MUKPOTBEPIOCTH JAIOT BO3MOXXHOCTh KOCBEHHO
OIICHUBATh XPYIKOCTb MOBEPXHOCTHBIX CJIOEB U HEKOTOPBIX MaTEpPHAIOB (CTEKOJ, MUHEPAJIOB U JIp.)
IIyTEM COMNOCTABJICHUs JJIMH JIMAaroHaJIed OTINEYaTKOB, IPU KOTOPBIX B YIJIax OTIEYATKOB HAUMHAIOT
MOSIBIIATHCS TPEUTUHBI.

HccnenoBanuss MUKPOTBEPAOCTH OTIIMYAKOTCS OT OOBIYHBIX M3MEPEHUH TBEPAOCTH BEIMYNHOMN
BJIABJIMBAIOIIMX HArPY30K M COOTBETCTBEHHO MAJIBIMK pa3MepaMu OTIIeUaTKa (JMaroHaab oTneyaTka d
U3MepsieTcsT MUKpOHaMH). MUKpPOTBEPJOCTh OMNpenesercs AeleHHeM Harpy3ku P Ha miomaab
MOBEPXHOCTH OTIIEYaTKa C JHArOHAIbIO

[Tpu WCOBITAHUU U3MEPSIOT JHArOHAlb OTrevaTka 0 M MO COOTBETCTBYIOMIMM TaOIUIaM (15
3aJjaHHOl Harpys3ku P) momywaror mukporseprocts Hy, H/MM? (KF/MMZ). HcnbrTanus npou3BoaAT Ha
CHElHalbHO TMOATOTOBICHHOM IHuIH(de (aHAJIOTMYHO TOATOTOBKE MOBEPXHOCTH TPU KOHTpOJIE
MUKPOCTPYKTYPBI).

Jl7is u3MepeHuss MUKPOTBEPAOCTH B OCHOBHOM HCIHOJB3YIOT HAacTONbHBIE Tpubopsl [IMT-3,
[IMT-5. BricoTa aeranu He JOJKHA PEBBIIATh 90 MM.

B 3aBucHMOCTH OT 337a4 HCTBITAHUS MUKPOTBEPIOCTH HNUTH(DHI (aHATOTMYHO HCCIEI0BAHUSIM
MUKPOCTPYKTYpBI) TPUTOTOBISIOT JUOO IO TOBEPXHOCTH UCCIEAYEMOro OOBEKTa, JMO00 MO
HEKOTOPBIM YTJIOM K Hell (Kochle NUTH(BI WK NUTH(BI ¢ KOCBIM cpe3oM). Kockie numidbl mpuMEHsOT
JUTSL OTIPEJICJICHUS] HEOJHOPOJHOCTH MHUKPOTBEPAOCTH IO TOJIIMHE MOBEPXHOCTHBIX CJIOEB (WU
npocioek). Kocoit cpe3, BbImonHseTcs OOBIYHO TMOA YIiaoM o=3° K TOBEPXHOCTH OOBEKTA.
[ToBepxHocTh mnuMpa (0OOBIYHOTO M KOCOTO) M HUCHBITAaHUS MHUKPOTBEPAOCTH JOJKHA OBITH
MPUTOTOBJIEHA C HAMMEHBIIUM HAKJICTIOM: JMOO TMyTeM DSJIEKTPOJIUTHYECKOTO TOJUPOBAHMUS, JTHUOO
MEeXaHHYECKUM MOoJIMpoBaHueM Ha crekiie nactoid ['OU (ot 4 1o 15 MKM) ¢ KEpOCHHOM.

Harpy3ka Ha nHAEHTOp JAOKHA OBITH TAaKOW, YTOOBI TUAaroOHAIh OTIEYaTKa ObllIa B HECKOJIBKO
pa3 MeHbIIE pazMepa U3MEPSIEMOro 3JIEMEHTA CTPYKTYpbl. [[J1s1 KOHCTPYK-IIMOHHBIX MAaT€pUAJIOB Yallle
Bcero npuMeHsroT Harpy3ky 0,2 u 0,5 m (20 u 50 ). PaccTosiHre Mexay OTHeYaTKaMu JOHKHO OBITh
He MeHee 2—3 AuaroHajiei oTmnevyarka.

4.7 KOoHTpOJIb OCTATOUYHBIX HANpPsHKEHUH

OcTaToOYHBEIMH HaMpsODKCHUSIMU HA3bIBAOTCA HAIIPAKCHHA, CYHICCTBYIOIIUC B JACTAIAX IIPHU
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OTCYTCTBUH BHEIIHUX BO3CHCTBUI (CHIIOBBIX U TeMIepaTypHbIX). OCTaTOUYHbIC HANPSIKEHUS MOXKHO
KJIacCU(UIUPOBATh MO MPHU3HAKaM MPOTSHKEHHOCTH CHIJIOBOTO MOJIA U MO (DU3MYECKOM CYIIHOCTH.
OOuenpuHATON SABISETCS KiIaccu(UKaUUs MO MPOTSHKEHHOCTH cuiioBoro mois. Hampspkenus 1-ro
polla - MaKpOHAaIpsDKEHMs, OXBaTbIBAIOLIME OO0JACTH, COM3MEPHUMBIE C pa3MepaMu JeTallu; 3TH
HaNpsDKCHUST HMMEIOT OpPHEHTAIMIo, CBA3aHHYIO C (opmoii aeranu. Hampspkenuss 2-ro poja -
MUKpPOHAMPSKEHUSI, PAaCHpPOCTPAHSIONIMECS Ha OTICNbHBIE 3€pHA MeTalla WM Ha TPYIIY 3€peH.
Hanpsokenus 3-ro poaa - cyOMHUKPOCKOIMYECKHE, OTHOCAIIMECS K MCKAKEHHUSIM aTOMHOW pEIIeTKU
KpUCTaJlJla, OPUEHTAllMsl UX CBA3aHa CO CTPYKTYpOl aTOMHOW pemeTkd. B 3ToM ciiydae TepmuH
"HampspKeHus" SBISETCS BECbMa YCJIOBHBIM W 0ojiee NpPaBWIBHO TOJIB30BAaTHCS TEPMHHOM
"cTaTM4YeCKUe UCKAKEHUS PEIETKU UiIn "MCKakeHus 3-ro poja'.

OcTaTto4Hble HAIPSDKEHUS XapaKTEPU3YIOTCSl BETUYMHOM, 3HAKOM (HalpsDKEHUS pacTsKEHUs U
cKatusa) M ryOuMHoW 3aneranus. OCHOBHBIMH METOJAMH ONpPEIEICHUS OCTAaTOUHBIX HaIpsHKEHUN
SBIISIIOTCSI MEXaHUYECKUE M PEHTTEHOBCKHE, a TAaKKe 3JICKTPOPHU3NUECKUE METOIbI, MPHU KOTOPBIX
OCTaTOYHBIC HANPSDKEHUS HAXOISATCS M0 M3MEHEHHUIO 3JIEKTPOMAarHUTHBIX CBONCTB IMOBEPXHOCTHOTO
ciosi. s ONTHYECKM AaKTHUBHBIX IPO3PAYHbIX MATEPUAIOB WM IOKPBITUH MOYKHO IPHUMEHATH
MOJIAPU3ALUOHHO-ONITUYECKIE METOAbI (OTOYNPYTrOCTH U (HOTOMIACTUYHOCTH.

MexaHuyeckue MeToibl. MeXaHM4YeCKHME METO/bl ONpPENENICHUsS OCTATOYHBIX HaNpPsLKEHUN
MOJIYYMJIM HauOoJlbliee pacnpocTpaHeHHe. MexaHn4ecKrue METOJIbl OCHOBAHBI Ha IMPEANONIOKECHHH,
4YTO pa3pe3ka WIM yJIajleHHe 4YacTH JeTalld C OCTAaTOYHBIMU HANpPSDKEHUSMU HKBHUBAJICHTHBI
MIPUJIOKEHUIO K OCTAaBIIEHCS 1eTaly, Ha BHOBD MOSBUBILINXCS MMOBEPXHOCTSIX, HAIPSDKEHUM, 0OpaTHBIX
OCTaTOYHBIM. OJTH OOpaTHBIE HANPSHKEHUs BBI3BIBAIOT JAeopManuio JeTand WM YCHIUS B
yCTPOMCTBAX, MPEMSITCTBYIOLIUX nedopManuu. W3mepss BO3HUKIIINE nedopManuu
(mehopMaIMOHHBIMA METOJIaMH) WJIM CHJIBI PEAKIUi (CHJIOBBIMH METOJIaMH), MOYXHO BBIYHCIIUTH
OCTaTOYHBIEC HAMIPSKEHUS.

Pa3znnumns MmexaHn4eckux METOJI0B OIPEAEIEHUSI OCTaTOYHBIX HAIPSYKEHUH 3aKIIIOYAIOTCS: a) B
dhopme 00pa31oB (WK eTajnei, eciii 00pa3Ibl HE BBIPE3AIOTCs); 0) B MPEIIOI0KEHUIX OTHOCUTEIILHO
3aKOHA pAaCIpeleeHus] OCTATOYHBIX HANpPSDKEHUH, BBITEKAIOIIUX U3 TEOPETHUYECKOTO aHajau3a
nepopManuil pu U3roTOBJIECHUN (HAIIPUMEp, YCIOBHE IOCTOSIHCTBA HANPSKEHUI B TOUKaX, JIEKALIUX
HAa OJMHAKOBOM pACCTOSHUU OT TMOBEPXHOCTH; MPEANOIOKEHHE 00 OJHOOCHOM HANPSKEHHOM
COCTOSIHUM B Y3KHMX NPU3MAaTHUYECKUX o0Opasliax U T. 1.); B) B crnoco0e M3MepeHuil nedopmanuii
o0pasia win peakuuii onop, CHOCOOHBIX YCTPAHUTh 3THU ie(hOpMaIIHH.

Boipe3ka oOpa3noB M3 jaeraneid MajblX M CPEIHHUX pPa3MEpOB OOpa3loB UId ONpPEENICHUs
OCTaTOYHBIX HAINPSDKEHUM BIMET Ha TOYHOCTh UccienoBanus. Hanbonee mmupokoe npuMeHeHue 1is
BBIPE3KU 00pa3L0B HAILIM METOJIbI 3JIEKTPOIPO3UOHHON MPOIMBKY. [ AeTaneil U3 xKaponpodyHbIX U
TUTAHOBBIX CIUIABOB - METOJIbI AJEKTPOXUMHUECKONW MPOIMMBKHU. I BHIPE3KH 00pa3I0B U3 OOJIBIINX
JeTanell WM AeTajeil U3 miacTMacc MPUMEHSIIOT MEXaHMYECKYI0 pa3pe3Ky Ha YUCTOBBIX PEXHUMax
IIpU OOUIIBHOM OXJIQXIEHUH C MOCIETYIOIUM CTPABIMBAHUEM C BHOBb OOpa30BaHHBIX MOBEPXHOCTEH
ci0s ToiamuHo#i 0,2 MM.

Haubonee pacnpocTpaHeHHBIMM METOJaMM yJAJIEHUS HAIPsDKEHHBIX CIIOEB MeTaula Ipu
UCCJIEIOBAaHUM OCTAaTOYHBIX HAIPSDKEHUN SBIISETCS AJIEKTPOJIUTUYECKOE U XMMUYECKOE TPABJICHHUS.
OcHoBHbIE TpeOOBaHUS, MPEAbSBIAEMbIE K TPABUTENIO0 MM HIEKTPOJIUTY CIENYIOIIUe: CHSTHE
MeTaljia JI0JKHO MEePEeXOUTh PABHOMEPHO IO BCEHl MCCleyeMOol MOBEPXHOCTHU; MPH TPABICHUU HE
JOJDKHBl  BO3HUKATh  JIOMIOJHUTEIbHbIE HANpsDKEHUsT B pesyibrare AudQy3und  Boaopoja.
DNEeKTPOIUTUYECKOE TPABICHHUE MPU MPOYNX PaBHBIX YCIOBHSX MPEANOUYTUTEIbHEE, TaK KaK, H3MEHSS
IUIOTHOCTh TOKa, MOXHO CpPaBHHUTEIBHO B IIMPOKUX INpeAesaXx MEHATh, a TakkKe J100MBaThCs
CTaOMJIBHOCTH CKOPOCTH CHSTHS MeTajllla, YTO Ba)KHO JJIs aBTOMATHU3allMM 3aliCH  KPHUBOMH
nedopmanuu obpasua. IloBepxHOCTH 00pasiia, He MOJUIekKAIME CTPABIMBAHUIO, U JIETAIH MOJBECKU
3aIUIIAI0TCS MOKPBITUSMHU, CTOWKUMU ITPU JAaHHOU TeMIepaType.

OceBple OCTaTOYHBIE HAIPSDKEHUSI B MPU3MATHUYECKUX CTEP)KHAX NPSIMOYTOJIBHOIO CEYEHUS
ompenenstoTcs Ha oOpa3nax (pucyHok 44, a). OOpa3iel B BUE CTEPKHEW MPSIMOYTOJIBLHOTO CEYCHUS
IIMPOKO HCHOJB3YIOTCA JUIsI UCCIENOBAaHMS BIMSAHUSA PA3IMYHBIX TEXHOJIOTMYECKHX (DAKTOpOB, B
YaCTHOCTH, METOJI0B 00paOOTKM MOBEPXHOCTH Ha SIMIOPHI OCTATOYHBIX HAIPSKEHUH MPU OJHOOCHOM
HaMpsHKEHHOM COCTOSHMM. Kpome 3Toro mpsMoyrosibHble MpHU3MaTHdeckue oOpaslibl BBIPE3AIOT U3
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JeTaneil uisi onpeaeNeHUs] HOPMaJIbHBIX OCTATOYHBIX HAIMPSOHKEHUH B MOBEPXHOCTHOM CJIIO€ BJOJb
MPSIMOJIMHEHHBIX 00Pa3yIONINX; HAIPUMEp, IS TUIOCKUX MOBEPXHOCTEH — B JIIOOOM HalpaBlICHUH,
JUTS. TATUHAPUYECKUX — BJIOJIb OCH, JJIS KOHMYECKHUX U JPYrUX JTUHEHUYaThIX MOBEPXHOCTEH — BJOJb
NPSIMBIX 0Opa3yOIUX MPU YCIOBHH OTPaHUYCHHS IIMPHHBI BBIpe3aeMoro oOpasna. MakcumallbHOe
3HAUEHUE MIUPHHBI O00pa3loB B orpaHnymBaeTcs Takke YCIOBHEM IOCTOSIHCTBA HAIPSHKCHHH 10
mupuHe obpasna. He pekomeHayeTcst mpuMeHsATh 00pasipl mupe 15 MM. MUHMManbHOE 3HAYCHHE
mMpHUHBI 00pa3na B ompenensercss U3 ycioBUS JOCTAaTOYHOHM KECTKOCTH 00paslia B MOMEPEYHOM
HanpaBieHuu. OOBIYHO IMpHHA 00pasnoB mpeBbimaer 2—-3 MM. Kpome 3TOro, MUHHUMaIbHOE
3HaueHue B orpaHuuymBaeTCs yCIOBHSMH BBIpe3KU. EcCiM MBI XOTHM OrpaHUYUTh MOTPEIIHOCTD,
BHOCHMYIO HAIpPSOKCHUSIMH TPU BBIpE3KE BEIHMUMHON 2%. HY)KHO NpPUHUMATh IIHUPUHY 00pa3loB
menee 10 mMm. Bricota o6pa3iioB H, uzmepsiemast mo HOpMaau K UCCIIETyeMON MOBEPXHOCTH, JAOKHA
OoJiee yeM B TpU pasa MPEBOCXOJUTh MAKCUMAIIbHYIO TIyOUHY HCCIIEyeMOro MOBEPXHOCTHOTO CIIOs
hmax .

[Tpumepsl MeTOIOB M3MepeHHs aedopmaru f, IPAMOYroNIbHBIX MPU3MATHYECKUX 00pa3IoB
IIPY BBIPE3KE WIIH CHATUU U3 TIPUCIIOCOOJICHHUS TTociie 00paboTKM puUBeIeHbI Ha pucyHKe 44, 0, B, T.

a) [Ipu3maTudeckuii oopasert
MPSIMOYTOJIBHOTO CEUCHUS

0) Usmepenwne nporuba f, na momne I,

Y {g
17 13) N3mepenue cMmenieHust Tpex TOUEK Ha
OOKOBON TIOBEPXHOCTH MPHU3MBI C IOMOIIbIO
LIS S WHCTPYMEHTAIBHOTO MHUKPOCKOTIA

r) N3mepenune OTHOCHUTEJIBbHOMN
neGopMalny € ¢ TOMOIIBIO TEH30/1aTYUKA

Pucynok 44 — O0pa3zen 1 mpuMepbl 3CKU30B METPOJIOTUYECKUX CXEM U3MepeHHUs e opMaliun
fs IPAMOYTONBEHBIX MPU3MATHYECKUX 00PA3IOB P BBIPE3KE HIIM CHATUH U3 PUCIIOCOOICHUS MOCe
00paboTku
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TaHreHuuanbHble OCTAaTOYHbIE HAMNPSIKEHUS B KOJBIEBBIX 00pa3lax MpsSMOYTrOJIbHOTO
ceueHHs. C MOMOILBIO KOJBIEBBIX 00pa3LOB HaXOIATCS TaHTCHIIMAIbHBIE OCTATOYHBIC HANpSKEHUS
Ha 3aMKHYTBIX HapyKXHbIX M BHYTPEHHHUX LWIMHIPUUYECKUX IIOBEPXHOCTSIX, a TakXke Ha
LWINHAPUYECKUX YydacTKax MoBepxHocTeil. KonblieBble MM HENOJIHbIE KOJbLEBbIE 00pa3Lbl
PEKOMEHAYIOTCSL [UIsl AUAMETPOB HCCIEIYeMOM IOBEPXHOCTH CBbIIe 6 MM. Pacuer ocTaTO4HBIX
HanpsHKEHUH MPOU3BOJUTCS IO COOTBETCTBYIOIIUM 3aBUCUMOCTSIM.

IIpu uccnenoBaHUAX MOTYT OIpPENEIATHCS U APYrue BUIBl U XapaKTEPUCTUKH OCTATOYHBIX
HanpsDKeHUH (Hampumep, HUCCle0oBaHME KOHLEHTPAIMM OCTaTOYHBIX HANpPsHKEHMHM B Hajapes3ax ¢
3aKpyTJIEHHBIM JHOM: Ta3aX €JOYHBIX 3aMKOB, OCHOBAaHHUSX PE3bObI, BHIKPYXKKAX 3yOuaThIX KOJEC,
LUTUIAX, MajblX OTBEPCTUSAX M TaITENAX), U HHbIE METOAbl (HalpUMep, METOJ CTpPaBIMBAHUSA
KaHaBOK).

Pentrenosckue merosbl. Hanmuune oCcTaTOuHBIX HAIPSKEHUH B MOJIMKPUCTANIMYECKUX Tellax,
KaKMM{  SIBIIIIOTCS.  METaJUIbl, TPUBOJUT K PasIUYHBIM HMHTEP(EpPEeHUUOHHBIM  dPdeKrTam
PEHTIE€HOBCKUX JIy4el, OTPaKEHHBIX OT IIOBEPXHOCTU 00PA3I1I0B, B 3aBUCUMOCTH OT Pa3MEPOB 30HBI, B
KOTOPOM 3TH HANpsKEHUs ypaBHOBEIINBAIOTCS. OnpeesieHne MUKpOHANPSKEHUH (HapsKeHU 2-ro
u 3-ro ponma) SBISAETCA BaXKHBIM IPEUMYIIECTBOM PEHTI€HOBCKMX MeToJ0B. CylecTBEHHBIM
JIOCTOMHCTBOM PEHTI€HOBCKMX METOJIOB SIBJISIETCS BO3MOXKHOCTh HAXOJUTh OCTATOUHBIE HAIPSDKEHUS
B TOHKOM IIOBEPXHOCTHOM cjioe 0e3 paspyuieHus netanu. IIpu ananmuze pe3yiabTaToB, HOTYYEHHBIX
PEHTTEHOBCKUM METOJOM, HEOOXOJUMO BCEr/la YUUTHIBATh 3aBUCUMOCTb HX OT HPUMEHSEMOMU
METOAMKH.

MeTo/ibl OLIEHKM OCTATOYHbIX HANPSIKEHUM MO0 W3MEHEHHUIO0 3JEKTPOMAarHUTHBIX CBOWCTB
IOBEPXHOCTHOTO ci10sl. TOYHOCTh 3TUX METOJOB JOCTATOYHO HU3Kasl, HOCKOJIbKY 3JEKTPOMAarHUTHBIE
CBOMCTBA 3aBUCAT HE TOJIBKO OT OCTATOUHBIX HANPSKEHUH, a CAaMU AMIOPbl OCTATOYHBIX HAIPSHKEHUN
MOTYT U3MEHSThCS 10 PA3JIMYHBIM 3aKOHAM B IIpejienax uccieayemoro cios. [Ipoctora sTuX METoA0B,
UX BBICOKAsl POM3BOAUTEIBLHOCTh, BO3MOXHOCTh ONPEEICHNUS OCTaTOYHBIX HANPSKEHUH B TOHKOM
IIOBEPXHOCTHOM CJIo€ 0e3 pa3pylleHHs JeTalu IeNalT UX yIOOHBIMU JJIsi MAacCOBOTO NMPUMEHEHHS B
3aBOJICKMX ycnoBHAX. O/HAKo, Kak M B MPEAbLIYLIMX METOJaX, JUIsl HMOCTPOECHHUS IOJHOW 3IIOphI
HanpspKeHUM TpeOyeTcs IMOCiel0BaTeIbHOE CTPaBIMBaHUE CJIOEB MeTaula. MeToJl He IO3BOJISIET
pa3fenbHO ONpEAENATh COCTABJIAIOLIME OCTATOYHBIX HANpPsDKEHUM, Tak 4YTO NpU INPOBEJCHUU
HCCIIEIOBATENbCKUX DPA0OT €ro HeoOXOIMMO COYeTaTh C MEXAHMYECKMMHU WM PEHTT€HOBCKUMU
METOJIaMHU.

[ongpu3anoOHHO-ONTUYECKUE METOABL. [IpOMBIIUIEHHOCTHIO BBITYCKAETCS MOISPU3ALIMOHHO-
ONITUYECKAs anmapaTrypa, MO3BOJISIOLIas UCCIEA0BAaTh HAPSDKEHUS B ACTANAX WM MX MOKPBITHIX U3
MPO3payHbIX MJIM TOJYNPO3PAYHBIX ONTUYECKH AaKTUBHBIX MaTepHalloB (SMOKCUIHBIX CMOJ,
nojmkapOoHaTa, OakenuTa, CTeKIa, IIEKCUIIaca, [eJUTyJION ]1a, PE3UHbI TOIMUHON 10 10 MM U T. 1T.).
B atux marepuanax cKkopocTh HOJSPU30BAHHOTO CBETA 3aBUCUT OT OPUEHTAIIMM U BEIMYMHBI TTIABHBIX
HanpsHKeHUH, YTO MO3BOJISIET IO UHTEPPEPEHIIMOHHON KapTUHE HATH HaNpsHKEHUs.

B neransx u3 Hempo3payHbBIX MaTepUaloOB M3y4eHHE Ipolecca (pOpMHUPOBAHUS OCTATOUHBIX
HaIpsDKEHUH MOXKHO 3aMEHMTh MCCIIEJOBAHMEM MOJENM M3 ONTUYECKH aKTHBHOIO MaTepHala, eCiu
o0ecneunTh FeOMeTPUYECKOEe, TEMII0BOE U MEXaHMYECKOe o1o0ue.

4.8 BeisiBiieHne 1eeKToB COOPOTHOTO TIPOU3BOICTBA

B MammMHOCTpOEHMM HW3TrOTAaBIMBAIOTCS CaMble pPa3sHOOOpas3HbIE HW3JETHS, HMEIoIue
pa3nuyHble cayXkeOHOoe Ha3HAueHHUE, YCIOBUS paboThl, CTENEHb OTBETCTBEHHOCTH. [103TOMY MeTOo1bI
KOHTpPOJISI COOMPAEMbIX H3JETUIl CHIIBHO OTIMYAlOTCA JIPYr OT Jpyra. B 1enoM MOXXHO BBIIETUTH
TPYIIBl METOJIOB KOHTPOJS JJsi OIpEdesIeHHBIX MEXaHW3MOB, HallpuMep, 3yOuaThIX Iepesad,
PEMEHHBIX M LEMHBIX Iepenad, pe3bOOBbIX COEAMHEHHH, MOAIIMWIHUKOB Y3JIOB, THIPABINYECKUX
y3JI0B U JIp.

KoHnTposip kadecTBa cOOpPKH y3JI0B IMPOU3BOJUTCS B Ipoliecce COOPKM M MO0 OKOHYaHHUH €e.
KoHTponb cOOpKM NpakTHUECKH BCEX Y3J0B OCYLIECTBISETCS B MEPBYIO OdYepelb HapyKHBIM
OCMOTPOM, a 3aTE€M YK€ C TIOMOIIbIO U3MEPUTEIBHBIX CPEICTB U KOHTPOJIBHBIX MPUCIOCOOIECHUH.

Ilepen cOopkoii cieyeT MpOBEPUTh COCTOSIHUE TIOBEPXHOCTEH JieTaleil Ha, OTCYTCTBHE PUCOK,
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3a00WH, KOPpO3WH, OKAJIMHBI U Tps3u. B mporecce cOOpKHM HApyKHBIM OCMOTPOM TPOHU3BOAUTCS
KOHTpOJIb TIPaBWJILHOCTH YCTaHOBKM JAeTayield. [lpm HapyKHOM OCMOTpe cOOMpaeMoro ysia
MPOU3BOJUTCSL MIPOBEPKA HANMYUS M MPABWIBHOCTU YCTAaHOBKU BCEX JIeTajel, BXOIALIUX B Yy3el,
3aTsOKKA Taek ¥ OOJITOB, UX IITJIMHTOBKA U T. 1.

JIist KOHTpOJS BEJIMYMHBI 3a30pOB B COEIMHEHMSIX, MPOBEPKHM Ha MapaIeNbHOCTh U
MEePHEHIUKYISIPHOCTh OCeH M T.J. IMPUMEHSIOTCS W3MEPUTEIbHBIE WHCTPYMEHTBHI M KOHTPOJIBHBIE
npucnocobnenus. Haubonee ynmoTpeOWTENbHBIE WHCTPYMEHTBI, NPUMEHSEMbIC [UISI KOHTPOIIS
KadecTBa COOPKU: IIyIbl, KOHTPOJIbHBIC TUHEHKH, HHIUKATOPHI, IITPUXMACHI, YHUBEPCAIbHBIC YPOBHHU
u 1. 1. llupokoe pacnpocTpaHeHue Mpu COOpPKE ISl MPOBEPKU COOCHOCTH, MApaJUICTbHOCTH H
MEePIEHIUKYISIPHOCTH OCEeH, a Takke OMEeHHs padoYuX MOBEPXHOCTEH IMOTYUYHIIH MPUCIOCOOICHUS C
WHJIMKATOpaMHu 4acOBOIO THUIIA.

PaccmoTpuM KOHTpOJIE COOpKH HarboIee YacTO BCTPEUAIOIIMXCS MEXaHU3MOB.

KoHTpoJib kauecTBa COOPKHU NOAIIMITHUKA KAYCHHS

[Tocne  ycTaHOBKM  TOMIIMITHUKOB  KAau€HUS  IPOBEPAIOT  IUIOTHOCTh  NIpHJICTaHUS
MOAIIUITHUKOBBIX KOJIEI[ K 3aryieurkaM Baja. [IpoBepKy OCyIIECTBISIIOT C MOMOIIBIO ITYyTa, KOTOPHIN
BBOJIAT B 3a30p MEXIYy 3aIUICYMKOM Baja W IOIIMITHUKOBBIM KOJIBIIOM. KOHTpOIMpPYIOT Takke
OCEBbIC W pagualbHBIE 3a30pbl U PETYIUPYIOT uX. Jas 53TOro HCHOJB3YIOT HECIOXKHbBIE
MPUCIIOCOOJICHUS, B YACTHOCTH, C MHAMKATOPAMH YaCOBOTO THUIIA.

KoHTpoJib cOOpKHY MOJIMMIHUKOB CKOJIBKCHHSL.

OCHOBHBIM KpPUTEPHEM pabOTOCIIOCOOHOCTH MOAMIUITHUKA CKOJIBKCHHS SIBIISCTCS TPaBUIbHAS
YCTaHOBKA TMOIIMITHUKOBBIX OIOpP, OO0ECHeUnBaromas X COOCHOCTh. C 3TOM I1eNbI0 P MOHTAXKE
MOJALIUITHUKOBBIX ONOpP BO BpeMs HUX MpPEIBapUTENbHOM YCTaHOBKM NPHUMEHSIOT MaKETHBIM Bal,
OTHOCUTEIIFHO KOTOPOTO W YCTAHABJIMBAIOT OMOPHI. [IpaBUIBHOCTH YCTAHOBKHM MOAIIUITHUKOBBIX
OTIOp, UX COOCHOCTh MOXKHO IPOBEPHUTHh HECKOJBLKHUMH CIIOCOOAMU. 3TAJIOHHBIM BajiOM; JIMHEUKOW U
IIYTIOM; CTPYHOM M IITUXMAcCOM, WJIH MHUKPOMETPUUYECKHUM HYTPOMEPOM; ONTHYECKHUM METOJOM U
ap. I[Ipu KOHTPOJIE COOCHOCTH 3TaJOHHBIM BaJIOM MOCIEAHUN PAaCCUYUTHIBAIOT TAKMM 00pa3oM, 4TOObI
€ro JauaMeTp HMell OTKIOHEHHS OT HOMHUHAJIBHOTO pa3Mepa, COOTBETCTBYIOIIME JOMYCKAEMBIM
OTKJIOHEHHSIM OT COOCHOCTH. BBITIOJHEHHBIH C COOJIFOJICHWEM OJTHX TPEOOBaHWA BaJl JOJDKCH
MIPOXOJUTH BO BCE BTYJKH U JIETKO BPAILlaThCS B TOIIMITHUKAX.

KonTponb coocHOCTM NUHEHWKOW W WIYNOM OCYHIECTBISIOT CleAyroImuM obpazoM. Pebpo
JMHEHKN TPUKITAJBIBAIOT K CTeHKe BKiIaabima (puc. 45, a), a myrmoM KOHTPOJIHPYIOT 3a30p MEXIY

HUMH. TakuM CIocoO0M MPOBEPSIOT COOCHOCTD OTOP, HAXOASAIIMXCS APYT OT IPyra Ha PACCTOSHHH 10
2 M.

2)

Pucynok 45 - CxeMbl KOHTpOJII B3aUMHOTO pACIOJIOKEHUS MOALIMITHUKOBBIX OINOp C
MIOMOIIBIO JIMHEHKH H Imyma (a), CTPYHBI U MHKPOMETPHUYECKOro HyTpoMmepa (0, B), KOJUTUMATOpa U
teneckomna (T): 1 — Kojmumarop, 2 — TeaecKoI

Eciu k coOCHOCTH HOJIIMITHUKOBBIX OMOpP HE MPEIBSABISIOT BBICOKMX TpeOOBaHUI, TO ee
OIIPEAEIAIOT C IOMOLIBIO0 HATSIHYTOW CTPYHBI, KOTOPAsl CIIY)KMT T€OMETPUUYECKON OCBIO MPOBEPSIEMBIX
Omop, M MITUXMacca. OTOT CHOCOO MOXHO MHCIONb30BaTh W MpPH BEPTUKAIBHOM U MIpH

51



TOPU30HTAIBHOM PACHOJIOKEHUH OTIOP.

KonTtponb ocymecTBisroT cienyronmm odpazoM. CtpyHy u3 crambHoi mposojioku 0 0,3...0,5
MM TpPUKPEIUIAIOT K CTOWKE Tak, YTOObl €€ MOXKHO ObUIO IepeMeniatb B BEPTHKAIBHOW U
TOPU30OHTAIBHON IUIOCKOCTAX. OJUH KOHEL| CTPYHBbl KpensT K CTOHKE HEMOJBM)KHO, a BTOpPOH
MPOMYCKAIOT Yepe3 POJIMK M MOJBEIIMBAIOT Ha HEM TIPY3, KOTOPBIA NOJKEH OBITh TaKHM, YTOOBI
o0ecrneynTh HaTsDKEHHE CTPYHbl YCWIIMEM, NPUMEPHO pPaBHBIM IIOJOBHMHE Ipezesa MPOYHOCTH €€
MaTtepuaia. YeM cuibHee HATSHYTa CTPyHa, T€M BBIIIE TOYHOCTh KOHTpoJsi. Ilo BBICOTE CTpyHY
YCTaHaBJIMBAIOT TaK, YTOOBI OHA COBIAJala C MOJIOKEHUEM FeOMETPUUECKOI OCH OIOp, YKa3aHHBIM Ha
gyepTexke. PaccTosiHUA OT HATAHYTOM CTPYHBI 10 MOBEPXHOCTEH PACTOYKH KOpITyca JOJDKHBI OBITH
paBHBI Mexay coboil (puc. 45, 6). Ilpu ycTaHOBKE, CTPYHBI 3TH PACCTOSIHUS y KpailHUX OIop
OIIPEAEIAIOT C IIOMOIIBI0 MUKPOMETPUUECKOTO HYTpOMEpPA. 3aT€M 110 HATSAHYTOM CTPYHE, UCHOJb3Ys
MHUKPOMETPUYECKUN HYTPOMEP, BHICTABIISIOT IPOMEKYTOUHBIE OIIOPBI.

B Tex ciyuasix, korga Tpe0yeTcs MOBBICUTh TOYHOCTh YCTAaHOBKH OTIOP, CTPYHY MOJAKIIIOYAIOT K
ANEKTPUYECKON CXeMe HHM3KOro HampspkeHust (puc. 45, B). B MOMEHT KkacaHusi M3MEPUTEIbHBIM
MHCTPYMEHTOM CTPYHBI M PACTOYKH B KOPITyCE MOALIMITHUKA MPOUCXOAUT 3aMBbIKAHUE AIIEKTPHUYECKON
LIEMH U 3ar0paeTCsl CUTHaIbHAs JTAMIIOUKa.

Haunbonpmiass TOYHOCTh KOHTPOJS COOCHOCTH MOJIIMITHHUKOBBIX OIMOp 00ECIeunBaeTCs MpH
UCMOJIb30BAHUU ONTHYECKUX METOJOB C NPUMEHEHHEM CIIELUAIbHBIX NMPUOOPOB — Tejleckona U
kosutumaropa (puc. 45, r) win aBTOKOUTMMAaTOopa M 3epkana. J[ias 0co00 TOYHOrO IECHTPHUPOBAHHUS
MOJIIMITHUKOBBIX ONOP HPUMEHSIOT aBTOKOJUIMMATOP C JIA3€PHBIM YCTPOMCTBOM, MCIOJIb30BaHUE
KoTOporo obecneunBaeT To4HOCTH 70 0,8 MKkM Ha 1 M UIMHBI TIPY TUHEWHBIX U3MEPEHUSAX U 10 2' —
IIPU YTJIOBBIX.

JIisi KOHTPOJSI TOYHOCTH COOPKH OTHENBHO CTOSIIUX IOAUIMITHAUKOBBIX OMOP TMPUMEHSIOT
METOJI HM3MEPEHHUs Harpy3oK IOJ KaXJ0M M3 HUX C HOMOIIbI0 JuHamomerpoB. Ilocieanue
YCTAHABJIMBAIOT B JlallaX MOJIIMITHUKOBBIX ONOP U MO UX MOKa3aHUSAM PETYIUPYIOT MOJO0KEHUE OCEl;
[I0CJI€ 3TOr0 KOpIyca MOIMITHUKOB 3aKPEIUISIFOT. DTOT METOJI IPUMEHSIOT IPU KOHTPOJIE COOCHOCTH
KpYNHOraOapUTHBIX MOJIUIHUKOB, HalpuMep NOIIMIHUKOB BaJOB KPYNHBIX MOPCKMX M PEYHBIX
CYy/IOB.

B cooTBeTcTBHU € TEXHUUECKUMH TPEOOBAHUAMHU K U3JAEIHUAM IT0cae COOPKU MOIMIUITHUKOBBIX
y3JI0B MPOBEPSIOT paralibHOE U 0CEBOE OMEHNUs Bajia, MOCTYIJICHUE Maciia K OIlopaM, YPOBEHb 1IyMa;
BBIMOJIHSAIOT TaKXe IPOBEPKY Ha OTCYTCTBHE 3ae/laHUsl Baja NpU Iycke M ocTtaHoBKe. [locie
UCHBITaHUS TM0J] HArpy3koil MOAIIMIHHUK pa30MparoT, MpPOBEPAIOT pabouue IOBEPXHOCTH Ha
OTCYTCTBHE 3aJMPOB M IMPOMBIBAIOT JI€TANM, MOCJIE YEro OCYIIECTBISIIOT OKOHYATEIbHYIO COOpKY,
PETyIUPOBKY U OOKATKY MOAIIHITHUKOB IO HATPY3KOH.

KoHTpoas pe3b00BLIX COeTMHEHNI

Hage:xxHocTh W JIONTOBEYHOCTH PE3bOOBBIX COEAMHEHHH B 3HAYUTEIHHOW CTENEHU
OTIPEIEISAIOTCS MPABMIIBHOCTHIO X 3aTSKKU B MpoIiecce cOOpku. B TeXHMUECKUX YCIOBHUSIX Ha COOPKY
OTBETCTBEHHBIX PE3bOOBBIX COCAMHEHUN YKa3bIBAIOT Mpe/eibHble 3HAUCHUS KPYTAIIET0 MOMEHTa
3aTsDKKU TaeK M BUHTOB. B mpakTuke Hanbosiee pacpoCTpaHeH Croco0 KOHTPOJIS YCHITHS 3aTSKKH C
MPUMEHEHUEM TMPEIEIbHBIX W JUHAMOMETPUYECKUX Kitoued. [IpoKOHTpOIMpoBaTh 3aTSKKY
pe3bOOBOTO COCNMHEHHS MOXXHO HM3MEPEHHEM Y/UITMHEHHUS O0iTa W IIMWJIBKH HHAUKATOPOM WU
MUKpPOMETPOM. MHUKPOMETPOM H3MEPSIIOT JUTHHY PE3b00BOI JAETaIN 0 U MOCIHe 3aTSKKH pe3b00BOTO
COCIMHCHHUS, Y/UIMHEHUE OO0NTa H3MEPSIOT WHAMKATOPOM C TIOMOIIBI0 KOHTPOJBHOTO INTU(TA,
KOTOPBIA YCTaHABIMBAIOT B CIIEIIUATIBHOM OTBEPCTHH 00JITA.

KoHTposb kauecTBa cOOPKH HAIPABIAIOMINX

MouTaxx cOOpOYHBIX €IUHUI] C MOCTYNATENbHO ABMKYIIMMUCS YaCTSIMH CBOJUTCS K OTJIEIKE
MIOBEPXHOCTEN HAIIPABJISIIOIINX, IPUTOHKE TI0 HUM COIIPATAeMbIX AETANEH U PEryJIMpOBaHUIO 3a30pOB
B COEJIMHEHUSX.

CoOpaHHble y37bI B IEPBYIO OdYepe]b MPOBEPAIOT Ha IUIOCKOCTHOCTh, MAapaylIeNbHOCTh U
MePIEeHIUKYJIIPHOCTh MOBEpXHOCTEH Hampasisitomux. Kpome Toro, Hampapistoniye npoBepsoT Ha
MPaBUIBHOCTh FeOMEeTpUUecKoil popmel. 'eomeTpuueckyto (GopMy HampaBiISIOIUX KOHTPOIUPYIOT C
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MIOMOIIBIO YITIOMEPOB, MA0I0OHOB WX IUUT. [Ipy MCHOIB30BAHUY IIIUT KOHTPOJIb OCYIIECTBISIOT Ha
KpPAacKy, a BO BCEX OCTAJIbHBIX CIy4asX MOJIb3YIOTCS METOJ0OM CBETOBOM HIEIIH.

IIpoBepka IIIOCKOCTHOCTH IIOBEPXHOCTEM HANPABIIAIOMUX OCYLIECTBISAETCA € IOMOILBIO
MIOBEPOUYHBIX IUIMT — HA KpPacKy WIM METOJOM CBETOBOM Iienu. B mepBoMm ciydae HpoOBEPKY
IIPOU3BOJIAT 110 KOJIMUYECTBY ISATEH KOHTAKTa HAa MOBEPXHOCTH 25x25 MM. [Ipu KOHTpOsE OTKIIOHEHU
OT ITOCKOCTHOCTH METOJIOM CBETOBOM ILIEIH MOJIb3YIOTCS IIYIIOM.

[IpoBepka NpPAMOJIMHENHOCTH TMOBEPXHOCTEN HAIPABISIIOIIUX OCYILIECTBISETCA METOAAMU,
KOTOpBIE JIelST Ha JBE TPYIIbL: 1) ompeieneHue YIiIOBBIX OTKIOHEHHUN OTAEIbHBIX Y4YacTKOB
MIPOBEPSIEMOM MOBEPXHOCTH OT ATAJOHHOW MPSMOM C MOMOILBIO YPOBHS; 2) ONpEeICHUE JIMHEHHBIX
OTKJIOHEHHH OT 3TAJIOHHOM MPSAMOI.

Jlnst onpenesieHyst OTKJIIOHEHUN OT NMPSAMOJIUMHEHHOCTH NPUMEHSIOT JIMHEHMKH C PAaCCTOSHUEM
Mexay onopamu 250, 500 u 1000 MM u ypoBens ¢ nienou aenenus 0,04...0,6 mm va 1000 MM JJTMHBL.
Haubonee pacnpocTpaneH KOHTPOJIb NPSIMOJMHEHHOCTH C TOMOIIBIO JIMHEEK, HO YpPOBEHb
oOecnieurBaeT 0oJjiee BBICOKYIO TOYHOCTh H3MEpEHHs. XOpOIIWe pe3yabTaThl IMOJIy4aloT TaKxKe,
IIPOBEPSIA IPSIMOJIMHEUHOCTD C UCIIOJIB30BAHUEM CTPYHBI U MUKPOCKOIIA.

[IpoBepka nepreHIuKyaspHOCTH NOBEPXHOCTEN HAINPABISIOIINUX IPOU3BOIUTCS, KaK IIPaBUIIO,
C TIOMOIIBIO YrOJBHUKOB, pa3Me€p U KOHCTPYKLHUS KOTOPBIX 3aBUCUT OT PACIOIOKEHHUS
KOHTPOJIUPYEMBIX MMOBEPXHOCTEW WM YIIIOMEPOB. B Tex ciydasx, KOrja yrojibHUK HENPUTOACH s
KOHTPOJIsI, IPUMEHSIOT CIIEIUaIbHbIE IPUCTIOCOOIECHHUS.

KommiiekcHple  METOABl  KOHTpOJIA  NPUMEHSIIOT i1 OAHOBPEMEHHOW  IPOBEPKHU
MIPSMOJIMHEMHOCTH, NapajuIeIbHOCTH M CHUPAIBHOM HM30THYTOCTH IOBEPXHOCTEM HAIPaBJIAIOLIUX,
UCIOJIB3YS CIIEIUANbHbBIE TPUCIIOCOOICHHS U MOCTUKH, B KOTOPBIX OOBIYHO HMCIOIB3YIOT WHINKATOPHI
4acoBOI'O THIIA.

KoHTposib cO0pKU peMEHHBIX Iepesiay.

[lepen ycTaHOBKOW Ha Ball WIKHB IPOBEPSIOT Ha OWEHHE, BBHI3BIBAIOIIECE TMOBHIIICHHYIO
WHTEHCUBHOCTh M3HOCA MOIIUIHUKOBBIX omop. [IpoBepky Ha OueHHE OCYIIECTBISIOT C MOMOIIBIO
peiicmaca-ueptiiiku (puc. 46, a) win WHIUKATOpa. B mepBOM ciydae 4YHCIOBOE 3HAYCHUC OMCHHSI
yCTaHABIUBAIOT IIYIIOM, a BO BTOPOM — OTCUETOM I10 IIKaJIe HHIUKATOPA.

L ; 1 A% Pucynok 46 -  Koutpons
| i 2} B3aHMHOTO  PAaCTONIOKEHUS  BAJIOB
PEMEHHOW  TIepeflaudl  BBIMOJHCHHEM

5 4 IPOBEPOK:
a - OCEBOr0 W paaUATIBHOTO
7 8 Ouenuss 1wkuBa (pedicmacom), 0 -

B . N
2 E IPSIMOTUHEHHOCTH oceit IIKUBOB
. (otBecoM W cTpenkamu), B -
L HapajIeIbHOCTH oceit IIKABOB

r o . .
8 2 al (muHeiikoit), T - MapaaIeNbHOCTH Ocei
mkuBoB  (oTBecom); 1, 2  -IIKHMBHI
? nepeaadn

| & e E_ A
¥V ==

9

[MpsimosMHEHHOCT, OCell MIKMBOB (MX paclojOKEeHHEe Ha JByX MNapajUIejbHBIX Bajax)
OIPEACISIFOT ¢ MOMOLIBI0 CcTpenok U oTBeca (puc. 46 0). IlpoBepky B 3TOM ciy4ae MpPOHM3BOASAT
cienyomuM obpazoM. Ha Bajbl BMECTO IIKMBOB YCTAHABIMBAIOT BTYJIKU CO CTPEIKaMHU Tak, YTOOBI
MocJeIHUEe CONpHUKacaluch co ImHypoM. Eciaum mocie mnoBopora BanoB Ha 180° crpenku He
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COIIPUKACAIOTCS CO IIHYPOM, 3TO CBUIETENHCTBYET 00 OTKJIOHEHHWH OCH Bajla OT MapauIeIbHOCTH.
[Tocne ycTaHOBKH IIKMBOB Ha TaKKWE BAJIBI IPH paboTe rnepenaun OyaeT HaOmo1aTbes OueHue.

IIpoBepuTh B3aUMHOE DACIIOJIOKEHHE OCEH BaJOB PEMEHHOW I€peJayd MOKHO MU JPyrUM
croco0oM (KOCBeHHBIM). JIJIsi 3TOro MCHONB3YIOT JMHEWKY W LIHYp C OTBecoM. PeOpo nuHeiku
NPUKJIABIBAIOT K TOPIEBBIM IMOBEPXHOCTSIM IIKWBOB, YCTAHOBJCHHBIX Ha Bany (puc. 46, B), u
IUIOTHOCTH NPUJIETAHUSl ONPENCIAIOT C IOMOINBIO IIyNa, €CIU JIMHEWKa IPWIIEraeT HEIJIOTHO, 3TO
CBUJETEIBCTBYET O IepeKoce oceil mepeaauu. Mzmepenue 3azopa npou3BoasT B Toukax A, b, Bu I

[Tpu KoHTpoOJIE ¢ TIOMOIIBIO OTBeca (puc. 46, T) H3MEPSIOT PACCTOSHHUE OT IIHYpa 0 TOPLEBBIX
oBepxHOCTeN WKUBOB B Toukax A, b, B u I'. Kosiebanue 3Toro pacctossHus Takke CBUIETEIBCTBYET
0 MEpeKoce OCeH.

[lepen ycraHOBKOM Ha Ball IMIKUBBI JTOJKHBI OBITH OTOQJIAHCHPOBAHBI. Pa3nmmuaror aBa BUaA
0aJaHCUPOBKM — CTAaTHYECKYI0 M JAMHaMu4eckyro. CraTtudeckoil OallaHCHMpPOBKE I0/ABEPraroT
OKOHYATeJIbHO 00paboTaHHbIe IIKHUBBL. OCYHIECTBISIOT 3Ty OalaHCHPOBKY Ha MPU3MaX, POJIMKAX U
IUCKax (PUCYHOK 47).

Puc. 47. YcrpoiicTBa nisl cTaTHUECKON OalaHCHPOBKHU IIKMBOB PEMEHHOW Mepefadu: a — ¢
napajuieJIbHBIMU IPU3MaMu, 0 — POJUKAMH, B — JIUCKaMU

VYcraHoBKka ¢ mapauienbHbiMH npudmMamu  (puc. 43, a) mpencrasiser coboil  JBe
PACIONIOKEHHbIC HAa IUIUTE MapauielbHO APYr JAPYry CTOWKU (TyMObI), Ha KOTOPBIX 3aKpEILICHBI,
npHU3MaTHYecKue Hamnpasisiomue. [IpuHiun 0anaHCUpOBKM HA MPHU3Max OCHOBAH HA TOM, YTO €CIIH
HCYPAaBHOBCILICHHYIO JeTallb (IIKWB) YCTAHOBUTH HA CTEH] TaK, YTOObI OCh €€ BpalleHHs ObLia
NEPIEeHINKYISIPHA TIPU3MaM, TO CHJIa TSHKECTH HEYpaBHOBEIIEHHONW MacChl CO3JAacT BpallaroIIni
MOMEHT, KOTOpBIH 3aCTaBUT JeTalb NepeKaTbiBaThcs Mo mpusmMaM. Korja HeypaBHOBEIIEHHas Macca
3aiiMeT KpaiiHee HUKHEE TIOJIOKEHUE, IeTallb OYIeT HAaXOIUThCA B COCTOSTHUU TTOKOSI.

Jli1st mpoBeieHust OaTaHCHPOBKH Ha POJIMKOBBIX mpucnocobienusx (puc. 43, 0) nerans (UIKKB)
YCTaHABJIMBAIOT Ha OMNpaBKy. Ha pONMKOBBIX NpUCTIOCOONEHUSX OallaHCHPOBKE TOIBEPrarT, Kak
MPAaBUJIO, HMIKUBBI OOJBIINX Pa3MEPOB, MOITOMY JJIsl €€ OCYLIECTBICHHUsSI HEOOXOIMMO HCIOJIb30BATh
cOOPOYHO-UCTIHITATEIHHBIE CTCH/IBI.

banancupoBka Ha CTeHAe ¢ Bpamarmumcs auckoM (puc. 43, B) sBisercs Hauboiee
COBEPIIEHHOHM, TaK Kak Ojarojaps pacloJIO)KEHUIO MIMCKOB B pPa3HBIX IUIOCKOCTAX yIaeTcs
3HAYUTEIBHO YMEHBUIMTH Yroj O ¥, CJIEJOBaTEeIbHO, MOBBICUTh TOYHOCTh OanmaHcupoBkH. Ha o0on
IIKMBAa HAHOCAT PUCKY M HECKOJIBKO pa3 BpalllalOT IIKKUB HA HOXKEBBIX OMOpPaX, KOTOPBIE TOJIKHBI ObITh
TIIATENBHO OTHLIM(OBAHBI, 3aKAJIEHBI U BBIBEPEHBI B TOPU3OHTAIBHON MIOCKOCTU. Ecim B mporecce
IIPOBEPKH IIKUB OCTAHABIIMBACTCSA TaK, YTO PUCKA 3aHMMAET Ka)Jblii pa3 HOBOE IOJIOKEHHUE, TO ITO
3HAYHT, YTO IIKWB COAAHCHUPOBAH U MOKET OBITh YCTAHOBIIEH Ha Bajl. ECIM pricka TOCiIe OCTAaHOBKU
IIKMBA 3aHUMAET KaX/Ibli pa3 0JIHO U TO K€ MOJIOKEHHE, TO ITO CBUAETENBCTBYET O AucOaIaHce, T. €.
HIDKHSS 4YacTh IIKWBa B MOMEHT OCTAaHOBKH TsDKellee BepxHeil. B aTom ciydae mkuB ciemyer
oTOaaHCUPOBATh, UCIIOJB3Ys IBA CIIOCO0Aa — yMEHBIIasg BeC HMXKHEH 4acTu IMyTeM BBICBEpJIMBAHUS
OTBEPCTUH WJIM YBEIMYMBAas BEC BEPXHEH YACTH ITyTeM BBICBEpPJIMBAHUS OTBEPCTHH W 3aJMBKH HMX
CBHUHIIOM.

KOHTDOHL C60DKI/I OCMHBIX TICpEaay.
HpaBI/IHLHOCTB 3alCIIJICHUS LCITU C SY6B$IMI/I 3BE310YCK 3aBUCHUT OT B3aMMHOI'0 PaCIIOJIOKECHUA
oceil BajioB HCHHOﬁ nepeaaym M B3aUMHOTO PacCIIOJIOKCHUS 3BC3I0YCK. HpOBCpKy COBIIaACHUA
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TJIOCKOCTEH BpAIIEHUS 3BE€3/I0UEK BBIMOIHSIOT C TOMOIIBIO IITHYPA, & IPU HEOOIBIINX MEKIIEHTPOBBIX
paccrosausx (mo 1000 mm) monb3yroTcs auHelKo#. [IpukimaapiBas ee peOpo K TOpliam 3BE3I0YEK,
MPOBEPSIIOT 3a30p MEKIY HUMH C TIOMOIIIBIO ITyTa. 3BE3J0YKY MPH ITOM HEOOXOAUMO MMOBOPAYHBATH,
9YTOOBI ONPEACTUTH 3a30p MPH PA3JIMYHBIX €€ MOJOKCHHSIX.

[lens B mepenade JOHKHA OBITH YCTAHOBJICHA TaK, YTOOBI €€ BeAylas HIKHSS BETBh HE ObLIa
CHJILHO HATSHYTA; 3TO YMEHbIIACT yIapbl MEXKIY 3YObSIMU 3BE3I0YKH M 3BCHbSIMU IIEITH, 00eCIIeunBast
TUTABHYIO paboTy MOCHEIHEN U 3HAYUTEIFHO YMEHbBIIAs ee U3HOC. [ mepenad, MMEIONUX 3Be3/I0UKH
C OCSIMH, PACIIOJIOKEHHBIMU B TOPU30HTAIBHOMN TUIOCKOCTH, POBHUCAHKE LIEMH HE JJOJDKHO MPEBBIIIATH
0,02 MEXIEHTPOBOTO PACCTOSIHUS, a IS IIepeiad CO 3BE3/J0YKAMH, UMEIOIIUMHU OCH, PACIIOIOKEHHBIC
B BepTUKaIbHOU I10CKOCTH, — 0,002 MeXIIeHTPOBOTO pacCTOSHUS.

KauecTBO cOOpkHM IEMHON Tiepeqadyd MPOBEPSIOT, Bpalias 3BE3I0YKY BPYYHYIO WIH C
MOMOIIBI0 phryara. TakuM crocoOOM OIPENeINsoT IJIaBHOCTh M JIETKOCTh Xoaa mepenadd. llpu
BpAILlCHUH TIepelauyl IeNb HEe JOJDKHA COCKAKMBATh, @ KAXKI0E €€ 3BEHO JIOJDKHO JIETKO CAAUTHCS Ha
3y0 3BE3I0YKH W CXOIUTh C Hero. [IpaBMIBHOCTD CHEIUICHHWS LENH W 3BE3JI0YKU OIPEIENISIOT
BHEITHUM OCMOTpoM. [locre ucmbITaHus Tmepefadd OTHEYaTKH OT TPEHHS BTYJIOK WU POJHKOB O
3yObsl 3B€310UKH JIOJIKHBI OBITH OJIMHAKOBBIMHU Ha BCEX 3yObsX M 3aHMMATh MpUOIu3uTeasHo 1/3 3yba
10 BBICOTE, YTO MIPOBEPSAETCS BU3YAIBLHO M C UCIIOJIb30BAHUS OOBIYHBIX CPEJICTB U3MEPEHUS TMHEWHBIX
pa3mMepoB.

KonTposs 3y06uarsix nepeaay

B 3aBUCHMOCTH OT B3aWMHOT'O PaCIIOJIOKEHUSI TEOMETPHUECKUX OCEH BAJIOB B MPOCTPAHCTBE
3y0uaThle mepefayn KIacCH(PUUUPYIOT CIETYIOUIMM 00pa3oM: Mepefayd ¢ MapaieIbHBIMUA OCSMH,
OCYIIECTBISIOTCS [MJIMHIPHYECKIMH 3yOUaThIMHU KOJIECAMH; TIepeIayll C MEPeCceKaONIMMUCS OCSMHU,
OCYIIECTBIISIIOTCS KOHMYECKUMH 3yO4YaThIMH KOJECaMHM; Nepeladyd CO CKPEIIUMBAIOLIMMUCS OCSMHU,
OCYIIECTBISIOTCS IMJIMHAPHYECKUMH 3yO4aThIMU KOJIECAMH C BHHTOBBIMH 3YObSIMH, KOHHUYECKHMU
3y04aThIMH KOJIECAMU C BUHTOBBIMH 3YObSIMH, YEPBSIYHBIM KOJIECOM H YEPBSIKOM.

K kuHEeMaTH4eckod TOYHOCTH 3yO4YaThIX Nepenad MPenbsBISIOT TPH OCHOBHBIX TPEOOBAHMS:
1) maubospias jgomyckaemasi MOrPEIIHOCTh yIiia MOBOPOTa KoJieca MPHU 3alCIUICHUH C 3TAIOHHBIM
3y0uUaThiM KOJIECOM; 2) HOpMallbHasl IIABHOCTH paboThl 3y04YaToro Koieca, 3) HOPMajbHBIA KOHTAKT
3yObeB (TOYHOCTH PACIIONIOKEHUS MATHA KOHTAKTA COMPSKEHUS 3yObeB 3y0UaThIX KOJIEC B Tiepeaye).

HezaBucumo oT kBaiuTeTa 3yOuaThIX KOJEC M TOYHOCTH Mepedayd Ha OOKOBOM 3a30p B
3yOuaThIX KoJiecaX yCTaHOBIEHBI HOPMBEI. JlomyckaemMoe 3HadeHHe OOKOBOTO 3a30pa  Juis
WIMHAPUYECKUX 3y0UaThIX MepeAady B 3aBHUCUMOCTH OT XapakTepa COMNpPsDKEHUs JeTanel
YKa3bIBAETCSl B COOTBETCTBYIOIINX CIPAaBOYHHUKAX. B MMIMHApHUYECKUX 3y0UaThIX mepeaadax O0KOBOM
3a30p M3MEpSAIOT B CEUEHMSX, MEPIEeHAMKYJISPHBIX HalpaBlIeHUIO 3y0a, a B KOHMYECKHUX — IIO
HANpaBJICHUIO, TIEPICHIUKYIIPHOMY TOBEPXHOCTH 3yObEB y OOJIBIIETO OCHOBAHHS JIEIUTEIHEHOTO
KoHyca. B 3anenniennn 60koBoOi 3a30p ycTaHaBIMBAIOT TeM OOJBIINI, 4eM rpybee 0OpaboTaHbl 3y0Obs
koieca. K 3yOuareiM KojecaM, IOCTYMAalIMM Ha cOOpKy, MU K caMuUM 3y0uaTblM Ieperadam
NPEIbSBISIOT CIEAYIOIINE TEXHUUECKUEe TpeOOBaHNU:

- 3yObs KOJEC TpH KOHTPOJIE HAa KpacKy [OJDKHBI HMETh TOBEPXHOCTh KOHTAKTa,
cocrasistonyto He Menee 0,3 mo anune 3y6a u 0,6...0,7 mo BeicoTE;

- buenue koiec (Kak paauaibHOE, TaK M TOPLEBOE) HE JODKHO MPEBOCXOIUTD TPEJICIIOB,
YCTAHOBJICHHBIX TEXHUYECKUMHU YCIOBUSAMH Ul COOMpAaEMOi TiepeiadH;

- ocH B&JIOB TMOJ 3y0uarhle Kojeca JOJDKHBI ObITh B3aMMHO TapaUICIbHBIMHU (151
ITMHIPUYECKOW TepeAay) WJIM B3aUMHO NEPHEHIMKYISIPHBIMU (1151 KOHUYECKOW 3yOdaroi
nepenavd, OJHAKO MPU THEOOXOIMMOCTH YroJI MEXIY OCSIMH MOXET OTJIMYAThCS OT MPSIMOr0) U
JIeKaTh B O/IHOM MJIOCKOCTH, I

- MEXIy 3yObsIMH KOJEC HOJDKEH HMMEThCS 3a30p, pa3Mep KOTOPOTrO 3aBHUCHT OT CTEIEeHU
TOYHOCTH T€pe/lauy U ONpeenseTcs Mo TabauiaM COOTBETCTBYIOIIUX CIIPAaBOYHUKOB,;

-coOpaHHast cOOpOYHasi €AMHUIIA TOJDKHA OBITH MCIIBITaHA Ha XOJIOCTOM XOAY U IO/ Harpy3Kou
u obecneunBaTh IUIABHOCTh M OECIIYMHOCTh pabOThl Iepelaud, a TakKe YMEpEHHBIH Harpes
TIO/IIIATTHIKOBBIX OTIOP.

KoHTpoab cO0pKu NMAMHIpUYECKON 3y0UaToii nepeaayn
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3yOuaThlii BeHell KoJieca MPOBEPSIIOT Ha paauaibHoe OueHue. [IpoBepky 3yOuUaThIX Kojiec Ha
OWeHue TPOM3BOJAT B IIEHTpPaX, IOMEIas MeXAy 3yObsiMH KamuOp-mpoOKy, Ha KOTOpOi
YCTaHABJIMBAIOT HOXKY HHIMKaTopa. IIpoBopaumBas Ban M MepekiajbiBas KaluOp uepes ABa-TpU
3y0a, pEerucCTpUpPYIOT IMOKa3aHHs WHAWKATOPA;, MO Pa3HOCTH MEXIy HAuOOJBIIMM M HAMMEHBIIAM
MOKa3aHUAMHU OTIPENEISIOT OueHue 3yddyaroro kojeca. [l mepenad cpenHeil TOYHOCTH paguaibHOE
ouenue He nomxHO mpeBbimarh 0,02...0,05, a TopreBoe—0,08 mm Ha 100 MM guamerpa KoJjeca.
BreicTpoxoanbie 3y0uaThie mepeaayd, Kojieca KOTOphIX UMeroT auamerp Oonee 500 MM, JOIKHBI
MOJIBEPraThCsl CTATUYCCKON OaTaHCUPOBKE.

YroObl obecrieunTh MpaBUIBHOE 3alleIUICHHE 3yO0uaToi mepeaayd HeoOXOIUMO 00ecreyuTh
3aJJaHHYI0 TOYHOCTh MEXOCEBOTO PACCTOSIHHS TIepeladyd, KPOME ITOr0, OCH BaJIOB JOJDKHBI OBITh
B3aMMHO NapajuieabHbIMA. COOTBETCTBYIOIIEE PACCTOSIHUE MEKIY OCSIMU JOJDKHO OBITH BBIIEP)KAHO B
KopIlyce, TIe MOHTHPYIOT Tepenady. PaccTosHMe MEKIy OCSIMH B KOPIYCE MOXXHO H3MEPHUTh,
noJb3ysach kamuOpamu 1 u 3 U HyTPOMEPOM MHKPOMETPUYECKHM 2 WIIM INTaHT'CHIUPKYIeM 5 (puc.
48). Ecnu u3MepeHHe MPOBOIST C MOMOIINBI0 MHUKPOMETPHYECKOTO HyTpoMmepa 2, K PacCTOSIHUIO
Mexay kanuopamu | u 3 mpubOaBISIOT MOYCYMMY HAMETPOB KAITUOPOB; €CIIH B MIPOIECCE N3MEPECHHUS
UCTIOJIB3YIOT MTAHTCHIIUPKYJIb, TO OT U3MEPEHHOTO PACCTOSHUS MEXK]y HApyKHBIMHU MTOBEPXHOCTSIMHU
KaJrOpOB BBIYUTAIOT MOJYCYMMY UX AuamMeTpoB. ONpenenuB pacCTOSHUS MEXKIY OCSIMU OTBEPCTHH C
OJTHOW W JPYrod CTOPOHBI KOPITyca, B KOTOPOM OyIeT CMOHTHpPOBaHA Iepeiaya, 1Mo UX Pa3HOCTH
MOYKHO OTIPEEIINTh, HACKOJIBKO OCH MapaieNIbHbl MEXy co00ii. PaccTosiHre OT OCHOBaHUS KopITyca
710 OCH OTBEPCTHS M3MEPSIOT C TIOMOIIBI0 WHAWKATOpa 4, KOTOPBI HACTPAMBAIOT MO OJIOKY KOHIIEBBIX
Mep JJTUHBI C YY€TOM JIUaMETPOB KaTMOPOB.

[Ipu ycraHoBKe 3yOuaThIX KOJEC Ha BajlaX BCIEACTBUE PA3JIMYHBIX TPUYUH MOTYT
HaOMroaThCsl KadaHue 3y04yaTroro Kojieca Ha MIeWKe Bajla, pajuaibHOe OWEHHE IO OKPYXHOCTH
BBICTYIIOB, TOPIICBOE OMEHHE, HEIUIOTHOE TPUIICTaHNe KoJieca K OypTHKY Bana. KayaHue mpoBepsioT,
00CTYyKHBasi HAIIPECCOBAHHOE Ha BaJ 3y04yaToe KOJIECO MOJIOTKOM C OOMKOM, BBITIOJTHEHHBIM M3 MEIH
win amoMuHus. [IpoBepKy Baia ¢ yCTaHOBJIGHHBIM 3yOYaThIM KOJIECOM Ha PaaualibHOE U TOPIICBOE
OMeHus MPOU3BOIAT B IICHTPAX MM Ha pu3Max (puc. 48).
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Pucynok 48 - Cxembl NpOBEPKH pacIOJIOKEHHUs] OTBEPCTUH B KOpPIyce pEeayKTopa M OUeHMs
3yOuartbix kojec: 1, 3, 8 — xanuOpsl, 2 — HyTpoMep MUKpoMmeTpuyeckuii. 4, 6, 9, 10 — urmuKaTopsl, 5
— INTaHTeHUUPKYJb, 7 — BHHTHI, 11 — mpoBepsieMoe 3y04aToe Koyeco.

JUI1 KOMIUIEKCHOTO KOHTPOJII OCEH OTBEPCTUH B KOPIIYCHBIX AETalsAX NPUMEHEHHUE LIEHTPaTop.
JUis u3MepeHHsT MEKLEHTPOBOIO pAacCTOSHUS, OTKJIOHEHUS OT NapajulebHOCTH U Iepekoca ocel
OTBEPCTHI INPUMEHSIOT [1Ba LEHTPAaTOpa, KOTOPBHIE YCTAHABIMBAIOT B OTBEPCTUS CHadaja C OJHOU
CTOPOHBI KOpIyca, a 3aremM ¢ Japyroil. M3mMepeHus Npou3BOIAT MEXAY KOHTPOJIBHBIMH IIEHKaMU
MMMUHACIIA ¢ IOMOIIBIO MUKPOMETPHUICCKOI0O HYTPOMEpPA TaK KE, KaK U IIPHU UCIIOJIb30BAHUN Kann6p013.

OueHb BaKHBIM IPU MOHTa)Ke 3y0UaThIX KOJIEC B KOPIIYC SIBIIsI€TCS ONpeeeHne O0KOBOro 3a30pa
B IIepeiaye, KOTOPOE OCYIIECTBISIOT IIYITOM WM HHAUKAaTopoM (puc. 49, a). K Baiy ogHOTO M3 3y0UaThIx
KOJIEC KpemsAT MOBOJOK 2, KOTOPBIM ymupaercs B HOXKKY MHAMKAaTopa l, yCTaHOBIEHHOTO Ha KOpPILYC
nepenaun. [loBogok ¢ BajloM M 3y04aThIM KOJIECOM IOBOPAYMBAIOT, YAEpPXKUBas OT IOBOPOTa BTOPOE
KoJieco 3aleruieHus. Tak kak BTOpoe KOJIECO HEMOABHKHO, TO IEPBOE MOXKET ObITh MOBEPHYTO TOJIKO Ha
BEJIMYMHY, COOTBETCTBYIOLIYIO OOKOBOMY 3a30py. I10 OTKIOHEHUIO CTPEeNKH UHIMKATOPa, IPUBEIEHHOMY
K pajinycy HayaJbHOM OKPYXHOCTH 3y04aToro Kojeca, ONpeleNsioT HOMMHAJIbHOE 3HaueHHue OOKOBOIO
3a3opa.

Ecnu B 3y0uaroif nepenaue NpuMEHSIOT Kojieca, MOJY/b 3yObeB KOTOPBIX MPEBBIIIAET 6 MM, TO
OOKOBOI 3a30p OIpPENENsIOT, TPU-YEThIPE pa3a MPOKaThbIBas MEXIY Pa3HbIMU 3yObSMU COIPSATAaeMbIX
KOJIEC CBHHIIOBYIO IPOBOJIOKY, JUIMHA KOTOPOW JOJKHA OBITH paBHA JuIMHE 3y0a. TONMIIMHY MPOBOJIOKU
IMOCJIC TPOKATbIBAHHUSA ITPOBEPAIOT C MIOMOIIBIO MUKPOMETPA.
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Pucynox - 49. Usmepenue
OOKOBOTO 3a30pa B UWIMHIPUYECKOI
3youatoii mepenave: 1 — wnHmukarop, 2
— MOBOJIOK

KagectBo 3anenennus coOpaHHOM 3y0uaTOi mepeaadn MpOBEPSIOT Ha KPacKy. 3yObsi MEHBIIETO
KoJsieca (LIECTEpPHU) MOKPHIBAIOT TOHKUM CJIOEM KPAacKM M MOBOPAYMBAIOT NepeAady Ha OAMH 00OpOT.
[Tocne 3TOrO MO OTHEYAaTKAM Ha CONPSKEHHOM 3yOuaTOM KOJIeCe CYAST O KauecTBe COOpKH, CpaBHUBAs
IIOJIlyYeHHbIE OTIEYaTKH C YCTAHOBJIIEHHbIMH HopMaMu. OOBIYHO Ui Iepejad CpeJHed TOYHOCTH
OTIEYaTKW KPAaCKH Ha COMPSHKEHHOM 3y04aToM KoJjece JOJDKHBI pacrojaraTbCs B CpPEAHEH YacTH
OOKOBOI MOBEPXHOCTH 3y0a M 3aHUMATh IUIOIIAh, cocTaBistonyo 50.-.60% BoicoThl 1 He MeHee 70%
mmuHbL 3y0a (puc. 50, a). Ecnu mITHO KOHTAaKTa HEMPaBWIIBHO PACIIONIOKEHO Ha MOBEPXHOCTH 3y0a WU
€ro IUIOUaJlb HE COOTBETCTBYET MW3JIO)KEHHBIM BbIlI€ TPEeOOBAHUSAM, 3TO CBHUICTEILCTBYET O
HEKAaYeCTBEHHON cOopke mepenayu. B 3aBUCMMOCTH OT pACHOJIOKEHMSI ISITHA KOHTAKTa MOXHO
YCTaHOBUTBH COOTBETCTBYIOLIME JePEKTh COOPKU LIMIMHIPUYECKON 3y0UaToil nepenayu.

B S Pucynok 50 - Pacrionosxenue nsteH
A Ky. KOHTAaKTa MpU Ka4eCTBEHHOI cOopKe (a) u
HeKayecTBeHHOH cOopke (0, B) 3yOuaroit
/5) nepeaun
a)

8

KoHTpoab cOopky KOHUYECKOi 3y0UaToi nepeayu

OCHOBHBIMHU TIapaMeTpaMH, XapaKTEPU3YIOLUIMMH KOHHYECKYI0 3yOuaTylo mepeauy, SBISIOTCS
CIIEYIOIIMe: MEXKOCEBOUM yroil mepefayud; yrojl HadyalbHOTO KOHYCa JUIS KaKIAOrO M3 KOJIeC Mepeaayu;
MOAYJh 3y04aToro 3alleIUIeHUs; YHCJIO 3yOheB 3yOuUaThIX KOJIeC Tepenayu; JIMHa 00pa3yrolen
HAYabHOTO KOHYca. TexHuueckue TpeOoBaHus, MPEAbIBIIeMble K KOHUYECKUM 3yOUaThIM Mepeaadam, B
OCHOBHOM aHAJIOTUYHBI TCXHUYCCKUM Tpe6OBaHI/I$IM, KOTOPBIM AOJIKHBI YAOBJICTBOPATE HUITUHAPUICCKUC
nepeavm.

[TpaBMIIBHOCTh YCTAaHOBKM Ha Baly KOHHYECKOTO 3y04aToOro Kojieca M HAJUYHE PaTUATBHOTO
OMeHUsI OMPEAETSAIOT MO PACIOJIOKEHUIO MATEH KOHTakTa (puc. 51, a...r), BBOJAS KOHHUYECKOE 3yOuaToe
KOJIECO B KOHTAKT C APYT'UM TAKHM KE€ KOJICCOM, KOTOPOC IMPUHATO HA3bIBATH 3TAJIOHHBLIM.
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Pucynok 51 - Pacmoyio)keHHe MSITEH KOHTAKTa MPU KOHTPOJIE HA KPACKy KOHHYECKOW 3y0daToi
neperavyn: a — MpHU MPaBUJILHOM 3alleIJIeHUH, 0 — MpU HEJOCTaTOUYHOM 3a30pe B Iiepenaye, B, I — IpH
HENPABUIILHOM MEXKIIEHTPOBOM PaCCTOSSHUU

[Ipexne yeM MPUCTYNHTH K yCTAaHOBKE BAJIOB C 3yOUYaThIMH KOJIECAMH B KOPITyC, HEOOXOIUMO
IIPOBEPUTH PACIIOJIOKEHUE B HEM OTBepCTUH moja Banbl. [IpoBepky 3Ty OCYLIECTBISAIOT C IOMOIIbIO
KaauOpoB 1 u 2, KOTOpBIE IIEHTPUPYIOT B OTBEPCTUAX Kopityca (puc. 52, a). Eciiu ocu oTBepcTuii B3aMMHO
NEepIeHAUKYIApHbI, KamuOp 1 cBoOOAHO BXOAUT B oOTBepcTHe KanmmbOpa 2. o  KoHTpous
MEPIEHIUKYIISIPHOCTH OCEH UCIOJIB3YIOT U ApYyroi crnoco0 (puc. 52, 6). Ocu oTBEpCTUl MOKHO CUUTATH
B3aMMHO TMEPIEeHIMKYISIPHBIMU, €CIM Jlanka kKanuOpa | miaoTHo, 0e3 MmpocBeTOB, MO BCEH JUIMHE
npuiieraer Kk obpasyromeil kanuOpa 2. IlepneHAUKYISIPHOCTh OCEW MPOBEPSIIOT TAKXKE ONPABKAMHU CO
Cpe3aHHBIMHU /10 OCU KOHIIAMU (OCH B3aMMHO MEPIEHIUKYJISPHBI U JIEKaT B OJHON IUIOCKOCTH, €CIH
Cpe3aHHbIE IIOJIOBUHBI KOHIIOB ONPAaBOK IUIOTHO MPWIEraroT JIpyr K JApPYyry; 3a30p MEXIy HHUMHU
KOHTPOJIMPYIOT HIYTIOM.

Pucyrok 52 - CriocoObl KOHTPOJIS PACIIONIOKCHHSI OCEH OTBEPCTHUH B KOPITyCE PEIyKTOpa
KOHUYECKOW 3y04aToil mepenaun: a — KaauOpoM C OoTBepcTHeM, 6 — KanuOpoM ¢ jmankoii; 1, 2 —
KaJTMOpBI

s Toro 4roObl 00ecneyuTh HOPMAJIbHYIO paboTy 3yOuaThIX KOJec KOHMYecKoW 3yOuaToi
nepeaayn, HeoOXOMMO OTPETYIMPOBATH OOKOBOM 3a30p MEXKIY 3yObSIMHU KOJIEC JI0 3aJaHHOT'O 3HAUEHHUS.
Ecnu KOHCTpyKIMS Tiepeaayn Mo3BOJISIET, T. €. IOCTYN K KojiecaM cBO0OOJIeH, OOKOBOI 3a30p MPOBEPSIIOT
mynoM. Ilpu Gonbmux (cBeime 10 MM) MOAyNsX KoOJieC Mepeiadd 3a30p MPOBEPSAIOT € MOMOIIBIO
CBHHIIOBBIX MPOBOJIOYEK TaK e, KaK ATO JIENAIOT MPH KOHTPOJie OOKOBOTO 3a30pa B IMJIMHIPUIECKUX
3yOUaThIX epeaayax.

BokoBple 3a30pbl B Tepenavyax IMOBBIIIEHHOW TOYHOCTH TMPOBEPSIFOT C MOMOIIBI0 HHIUKATOPA.
CroliKy IMOCHEIHEro 3aKperuisiioT Ha KOpIyce, a €ro HOXXKY BBOJST B KOHTakT C OJAHMM M3 3yObeB
3y04aroro kosieca (BTopoe 3y0uaToe Koieco 3akperisitoT). [lokaunBas Koieco, Mo OTKIOHEHUIO CTPEITKH
MH/IMKATOpa OMpPEEIAIOT YUCIOBOE 3HaUeHne OOKOBOTO 3a30pa TaK e, KaK 3TO JeNaroT MPH KOHTPOJe
OOKOBOTO 3a30pa B IIMIMHAPHYECKUX 3yO4aThIX mepeaadax. B KOHMYECKHX Tepenadax, IOCTYI K
KOTOPBIM 3aTpyJHEH, OOKOBOH 3a30p NpPOBEPSIOT TaK ke, KaK M B aHAJIOTMYHBIX LHUIMHIPUYECKUX
3yOuaThIX Iepegavax.

ITocne Toro kak B KOHMYECKOW Mepeaaye OTPErylIupoBaH OOKOBOW 3a30p, KayecTBO COOpKHU
MPOBEPSIOT Ha Kpacky. Jlisi 9TOro TOHKWH CIOW KpackH HAHOCST, Ha JBa 3y0a KaXIIOro W3 KOJIeC
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nepeaayn, npuueM 3yObsi cTaparoTcst BHIOpATh TaK, YTOOBI MEKAY HUMH OBIJIO BO3MOXKHO OOJIbILIEe YUCIIO
qucThIX 3yObeB. Ilocne HaHeceHMs Kpacku 3yOuaTble KoJjieca IOBOPAYMBAIOT B HAIPABICHUM pabOThI
nepeaayd M Mo OTHeYaTKaM Kpacku (ISTHaM KOHTAKTa) CyAST O KadecTBe cOopku mepenauu. [IsTHO
KOHTAKTa JJOJDKHO pacrosiararbcsi Ha OOKOBOH MOBEPXHOCTH 3y0a OuimkKe K €ro TOHKOMY KOHIly, HO He
JOXOUTh 110 Hero (cMm. puc. 106, a). [Ipu npaBuibHON cOOpKE MSATHO KOHTAKTA JOKHO 3aHUMATh HE
menee 70% mutomanau 3y6a (1o BbicOTe U JuiMHE). 11 KOHTPOJIBHOIO CPABHEHMSI TAaKOE MATHO JOJIKHO
OBITH ITOKa3aHO B COOPOYHOM YEPTEkKE WM TEXHOJIOTHIECKOHN KapTe Ha COOPKY.

KoHTpoab cO0pKHU uepBsiuHON nepeaun

[Tocne ycTaHOBKM CTONOPOB YEPBAYHOE KOJECO MPOBEPSAIOT HA paauajbHOE OueHue. Y CTaHOBKa
YEepBAYHOIO KoJieca Ha BaJl U €ro INpoBepKa IPOM3BOAATCSA TaK JK€, KaKk M IPU MOHTaXe Ha Ball
WINHAPUYECKUX 3y0UaThIX KOJIeC.

IIpu cOopke uepBAYHOM Iepesauyd OCOOEHHO Ba)XKHO OOECIEYUTh NPaBUWIBHOE 3allelICHUE
YepBsiKa W YEepBAYHOTO Koisieca. Jlyis 3TOro HEoOXOAMMO, YTOOBI Yrojl CKpEUIMBaHHUA HX OCed U
MEXLEHTPOBOE PACCTOSIHUE COOTBETCTBOBAJIM TpeOOBaHUAM depTeka. CpelHss IIOCKOCTh YEpBAYHOIO
KoJieca JIOJDKHA COBIANaTh C OCBIO YepBsKa, a OOKOBOW 3a30p B 3allCIUICHMM — COOTBETCTBOBATh
TeXHU4YeCKUM TpeOoBaHUAM. [losTOMy, mpexie ueM NpUCTYNHUTh K YCTAaHOBKE YEpBSKAa M 4YEPBAYHOI'O
KoJieca B KOPITyC, HEOOXOJMMO MPOBEPSIOT MEXKOCEBOE PACCTOSIHME OTBEPCTHH IMOJ HMX YCTAaHOBKY U
B3aMMHO€ PACIOJI0KEHHUE OCeH ATHX OTBepCTHM. MekoceBoe pacCTOSHUE KOHTPOJIUPYIOT C MOMOIIBIO
CTICMANBHBIX, YCTaHABJIMBAEMBIX B Kopmyc ompaBok 1 u 2 (puc. 53, a). MHKpOMETpHUECKUM
HYTPOMEPOM 3 U3MEPSIOT PACCTOSIHUE MEX/Y OIIPaBKaMH.

[IpoBepky yria CKpemmBaHHUS OCEW OCYHIECTBISIOT cienyrommm obpasoMm (puc. 53,0). Bmecto
Bajla YEpPBAYHOTO KOJIECa U uYepBsiKa B KOPIYC YCTAHABJIMBAIOT ONpaBKU 1 M 2, HA OAHY M3 KOTOPBIX
HA/ICBAIOT pbIUar 4 ¢ MHAMKATOPOM 5. Phlyar ycraHaBiIMBA[OT TakK, YTOObI HOXKKA MHAMKATOpa MOTJIA
KacaTbCs TOYEK M M N Ha MOBEPXHOCTU OMpPaBKH |, BhICTyHarolield M3 KOpIyca ¢ MPOTUBOIOJIOKHBIX
cropoH. Ecnu moka3zaHust HHIUKATOpa B 3TUX TOYKAX OJUHAKOBEI, 3TO CBUJECTEIBCTBYET O TOM, YTO BAJIbI
CKpEUIMBaOTCs Mo yriaom 90°.

Puc. 53. KoHTposb pacroniokeHust oceil OTBEpCTHIl B KOpIyce YEepBIYHOTO PEIyKTOpa
BBITTOJITHEHUEM TPOBEPOK: & — MEKOCEBOTO PAcCTOSHHS, O — yrila CKpemmuBaHus oceif; 1, 2 —
CreLMalbHbIE ONPaBKH, 3 — MUKPOMETPUYECKUI HyTpoMmep, 4 — pblyar, 5 — UHIUKATOP

Jis toro 4roObl coOpaHHYIO Tepenady MpPOBEPUTh Ha COBMEIICHHE CpPEAHEH IIIOCKOCTH
YEpBSIYHOTO KOJEeca C OChI0 4YepBsiKa, MPOBOIAT KOHTPOJb Ha Kpacky. Ilpm mpaBuiibHO coOpaHHOM
nepenavye Kpacka JoJhKHA MOKPHITh He MeHee 50...60 % moBepXHOCTH KaXkI0TO 3y0a Koseca (puc. 54, a).
Ecnm cpemnsis miiockocTh Kojieca CMEIIeHa OTHOCUTENIBHO OCH YEepPBSIKa, MSATHO KOHTAKTA PACIIONIOXKHUTCS
Tak, Kak 0JTO TMOKa3aHO Ha pucyHke 54, 0, B. DBOKOBOW 3a30p KOHTPOJUPYIOT aHAJIOTHYHO
HWIMHAPUYECKON iepeaaye.
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Puc. 54. PacnioyioxxeHne nATeH KOHTaKTa
MIPU KOHTPOJIE HA KPaCKy YEpBSIYHOHN Teperadu:
a — TpU MPaBUIHHOM 3allCIICHUH, 0 — TpHU
CMEIIEHUU OCH Iepelavyd BIpPaBO, B — IIPH
CMEIIECHUHU OCH MepeIauu BICBO

[Tocne cOopku 3y0UaThIX mepenad, Kak MpaBuiio, IPOU3BOJUTCS UX 00KaTKa, B POIECCe KOTOPOH
KOHTPOJIMPYETCSI IUTABHOCTh U OECIIYMHOCTh PabOThI, TEMIIEpaTypa B pabodeii 30He U3/Ieusl, OTCYTCTBUE
YTEUKU CMa3KH M JIp. TapaMeTPhbl KauecTBa U3/ICIIH.
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5 Ucnwiranus

OxoHYATeTHHO COOpPAHHBIA y3€N IMOCIIe KOHTPOJS HAapPYXHBIM OCMOTPOM IPH HEOOXOTUMOCTHU
MOJBEPracTCss HUCMBITAaHUIO. VICTbITaHWE TPOBOMUTCS JUIS  TMPOBEPKH KadecTBa COOPKH U
paboTOCTIOCOOHOCTH Y3714, OMpEAETCHHUS €ro HKCIUIyaTallMOHHBIX XapakTrepucTuk. Hambomee uacto
UCTIBITAHUSIM TIOJIBEPTAIOTCS JICTAIN M Y3/bl TUAPABIMYCCKON M IMHEBMATHYECKON armmaparypsl, a TaKKe
WHBIC W3JeHs, paboTaroNie B YCIOBUSX BBICOKUX JABJICHHA WM HAIPOTUB CHUKCHHBIX (BILIOTH [0
BaKyyMa) JaBJICHUH.

5.1FI/I,I[paBJII/I‘l€CKI/Ie U IMIHEBMATUYCCKUEC UCIIBITAHUA

I'mppaBnuueckoMy MM THEBMAaTHYECKOMY MCIIBITAHUIO MOTYT IOJBEPraThCs KaK U3JEINS MU UX
y31bl B cOOpe, TaKk M OTIENbHBIC AeTald. TakuM HCHBITAHWSAM IOJBEpraercsi O0JbIIOe KOJIUYECTBO
JeTanel, TakuxX Kak, HalpuMep, KPBIIIKU U FHIIb3bl [IUJIUHIPOB, OJIOKH UIMHAPOB, KOPITyca Pa3IndHbIX
TU/IPaBIMYECKUX U THEBMAaTUYECKUX HACOCOB U T. 1.

ITponyBKOM CKaThIM BO3AYXOM MOKHO IIPOBEPUTH HAJIMYME CMA30UYHBIX MJIM APYTUX CKBO3HBIX
OTBEPCTHIl B TOM cCllyyae, €CIU HE IPEACTaBIAETCS BO3MOMKHBIM IPOM3BECTH HMX OCMOTpP ApPYyrUM
cioco6oM. Takxke Mpu MOATOTOBKE JeTallell K cOOpKe MHOTHE JeTalu MOABEPratoTcs TUApaBINYECKOMY
UCHBITaHUIO (HanboJsiee 4acTo — 3TO KOPIYCHbIE JeTaln). [ uapaBInueckoe UCIbITAHUE TPOBOIUTCS IS
IIPOBEPKH HETPOHMIIAEMOCTH TOW WJIM MHOW JAETalH, OTCYTCTBHs PAKOBMH U IOPHUCTOCTH. B mponecce
UCTIBITAHUA U3JENUi  TNpH  HEOOXOAMMOCTH MOTYT OBITh BBIABISITBCS HMX OKCIUTyaTal[HOHHBIC
XapaKTEPUCTUKH, HAIIPUMED, IPOU3BOAUTEIBLHOCTD HACOCA, PacXo/ Macia u JIp.

[Ipu ucnbITaHUSX Y3J10B Ha TE€PMETUYHOCTh BO3AYXOM (ITHEBMOMCIIBITAHHS), O T€PMETUYHOCTU
y3J1a CyJST 110 IPOHUKHOBEHHUIO BO3/yXa B MECTaxX CONpPsKEHUs oBepXHocTel netaneil. [l Toro 4roOsl
Jy4llle MOYKHO OBbUIO 3aMETUTh MPOMYCK BO3AYyXa, HEIUIOTHOCTH B COEAMHEHHUSAX, MECTa COIPSIKEHUU
JeTajell CMa4yMBalOT MBUIBHOM BOJOM M IO Iy3bIPSIM, BO3HUKAIOIIMM Ha IOBEPXHOCTH, CYISAT O
IUIOTHOCTH COEIUMHEHUS U KauecTBa cOOpkH y3ia. [Ipu MIoTHBIX coequHEHUSX U XOpolleld cOopke y3ia
Iy3bIpHU Ha OOMBIICHHBIX ITOBEPXHOCTSX MOSIBIATHCS HE NOJKHBIL. JInOO m3aenue omyckarmT B BOLY, U 110
HaJIM4UIO (OTCYTCTBUIO) Iy3bIpEl CYIST O FEPMETUYHOCTH.

IIpy ruapoMCHBITAHMAX 3aKPBIBAIOT 3alIyIIKaMM OTBEPCTHSI B W3JEIMM M IOJAIOT BHYTPb
AKHUJKOCTh (BOAY, Maciio) MOJ| AaBJIEHUEM, BEIMUYHMHA KOTOPOTO 3aBUCUT OT pabodvero jaaBiieHUs y3ia (c
Y4ETOM BO3MOXHOCTH €r0 KOJeOaHMiA).

Hamnpumep, B onepanyio UCIBITAHUN KJlaniaHa BXOJAT CIEAYIOIINE TEPEXO0bI:

1. VYcraHOBHTH KJamnaH Ha CTEH]I B IPUCIIOCOOJIEHUE U 3aKPETUTh.

2. YCTaHOBUTH 3arIyIIKy Ha HIDKHUH MaTpyOoK.

3. 3amoyHUTh KJamaH IMOJIOTPEThIM pPacTBOPOM, OOECIEUYMB BBITECHEHHE BO3AyXa. 3arilylIUTh
OTBEPCTHE I BBIXOJA BO3AyXa. Temmeparypa CTEHKM HE MEHeEe 32°C. Pacuernoe naenenne 8 Mira.
Ckopoctb ogsema napneHus He 6onee 0,5MIla/muH.

4. TlpousBecT THMJPOUCIBITAHUE KJIAallaHa Ha MPOYHOCTh U IUIOTHOCTH NMPOOHBIM JaBJIEHUEM
P.p = 10 MIla. Bpems Beinepxkku npu Py, = 10 MIla ne menee 5 mun. KoHTponupoBaTh OTCyTCTBHE
T€4YH BU3yaJbHO. J/laBieHre KOHTPOIUPOBATh MAHOMETPOM.

5. CHusuth aasnenue a0 8,4Mna, 0CMOTpPETh KOPILYC Ha OTCYTCTBHE TeueH.

6. IlpexpsButh OTK.

7. CHusuTh pgaBineHue A0 atMmochepHoro. CIUTh KHUAKOCTh, CHSATh 3arjiyllKd, HpPOAYTh
BHYTPEHHIOIO ITOJIOCTh KJIallaHa CKAThIM BO31YXOM.

8. OTKpenuTh KJIanaH U CHATH C TUAPOCTEH/IA.

MeTon ¥ peXxuM HCTBITAaHUS 3aBUCUT OT KOHCTPYKIIMM M Ha3HAYeHUs JaHHOro y3ia. OObIUHO
UCTBITAHUE MTPOBOJIUTCS B YCIOBUSAX OJM3KUX K YCIOBHUSAM pabOThl JAHHOTO y37a B u3aenuu. VMcnpiranue
MTPOU3BOJUTCS HA CHIELUATIBHBIX UCIIBITATENBHBIX CTEHAX.

B 3aBUCMMOCTH OT KOHCTPYKLMH JeTajieil NMPUMEHSIOTCS pPa3IUYHble MPUCIOCOOICHUS IS
ruipouctbITaHiii. OCHOBHBIE YAaCTH 3TUX MPUCTIOCOOIEHUI:

1) Hacoc Mg mMOJMAUM >KUJIKOCTH, KOTOPBIH MOXET OBbITh PYYHBIM MIM C HPUBOAOM OT
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3JIEKTPOJIBUTATEIS;
2) CTeH[, HAa KOTOPBIN YCTaHABIMBACTCS UCIIBITYEMas JICTab;
3) 3arayIiky AJis U30JSLUUU OTACNIbHBIX YacTel JeTald Ui JJIsl 3aKpbIBAaHUS OTBEPCTHUH.
CreHn cHaOXaeTcsi MAaHOMETPOM JUIsl ONPECIICHHUS JAaBICHUN B THApPABIMYECKON cucteme. Ha
PUCYHKE 55 MpEACTaBICH CTEH]I JIsl THIPABINYECKOTO UCTIBITAaHUS IIUINH/PA.

Pucynok 55 - Ctena 1yist THAPABINYECKOTO UCIIBITAHUS IIMIIUHIPA.

Taxxe MMPOBOJATCA HUCIIBITAHUS IJIA OIIPEACIICHUS DKCITYATAIIUOHHBIX XAPAKTCPUCTHUK PIS,Z[GJII/Iﬁ.
OTHU UCHBITAHUS MMPOBOAATCA Ha CIICHUAJIBHBIX CTCHAAX Ha XOJOCTOM XO4Y U IOA HanyBKOfI. HpI/I 9TOM
MOKET NPOU3BOAUTHCS HEC TOJIBKO KOHTPOJIb, HO U PEryJIMPpOBKA UJIN HaCTpOﬁKa HU30CIHA.

5.2 HcnelTanus AJI1 OIIPCACIICHUA (I)I/ISI/IKO-MeXaHI/I‘{eCKI/IX XApaKTCPUCTHK MaTCpHrajia

OTH MeTOJbl 3aK/IIOYAIOTCS B TMPOBEIEHUM HCHBITAHUNH 00pa3loB MaTepHalioB, 3aroTOBOK,
neraneld, COOPOYHBIX EIMHUI[ M TOTOBBIX H3JEIUH C MPUMEHEHHEM pa3pylIaloNMX Harpy3ok |
¢bukcanueir ycnoBuil paspymieHus. EcTecTBeHHO, Mocie MpPOBEACHUS pa3pyLIAIOUIMX HCIBITAaHUH
OOBEKTHl TAaKWX HCIBITAHWA HE MOTYT OBITh WCIOJB30BAaHBI MO Ha3zHaueHHWIo. OTCIOAa CIIEAyeT, 4To
OPUMEHEHHE METOJIOB Ppa3pyLIalolero KOHTPOJsS M MCHOBITAHUM  OrpaHUMYMBAETCd MHOTHMHU
MIPOU3BOICTBEHHBIMH U SKOHOMHYECKUMH (DaKTOPaMH.

Metoapl pa3pylIaloIero KOHTPOJIS IO3BOJIAIOT OLEHUTh U 4Yepe3 CEepUI0 HCHBITAaHUN
perIaMeHTHPOBATh OCHOBHBIE KOHCTPYKIIMOHHBIE U TEXHOJIOTHYECKHE CBOMCTBA PA3JIMYHBIX MAaTEPUAIOB
— MeTaJlIoB, IIaCTMAacC, TEXHMYECKOW pe3uHbl M ap. IlokazarensMu KauecTBa MaTepHasoB,
WCTIOJIB3YEMBIX JIJISl CO3/IAaHMsI CTAHKOB M MAIIMH, SBIISIOTCSI XapaKTEPUCTUKN UX MEXaHUYECKHX CBOWCTB,
orpeJiesiseMble IPU MEXaHWYECKUX HCIBITAaHUAX. MeXaHMUeCcKue HCIBITaHUs BBISBISAIOT CHOCOOHOCTh
MeTajula COMPOTUBIATHCA AedopMau. [Ipy UCTIBITAHUAX OMPENENSIOT MPelenbl, 10 KOTOPbIX METall
CHOCOOEH BbIIEPKUBATh BHEIIHUE HArpy3Ku 0e3 pa3pylieHusl.

[TokazaTenn MeXaHHMYECKHMX CBOMCTB MAaTepHajoB OIPENENAIOT C LEIbI0 KOHTPOJS KauecTBa
MaTepuajia, TPUMEHSEMOTO B MPOM3BOJCTBE, KOHTPOJS KauecTBa JeTaleld Ha pa3HBIX CTaIHsIx
TEXHOJIOTUYECKOTO MPOLIECCa UX U3TOTOBIICHHUS.

MexaHWYecKkre CBOWCTBA MAaTEPHATIOB 3aBUCIT OT KOHKPETHBIX YCIIOBHIA MPOU3BOJICTBA, TOITOMY
MEXaHUYECKHE HCTIBITAHUS Pa3HBIX BUJIOB MPOBOAAT HEMOCPEICTBEHHO IMPU MPOU3BOJICTBE MaTEpPHAJIOB,
9TOOBI OIEPATUBHO KOPPEKTHUPOBATh IIPOIECC, JTOOMBAsSCh BHICOKOTO KAadecTBa OTJIHMBOK, IMOKOBOK,
3aroTOBOK M3 CIUIABOB IIBETHBIX METAJUIOB U JIp., @ TAKXKe MPUMEHSIOTCS B KaUeCTBE BXOJHOIO KOHTPOJIS
B TEXHOJIOTHYECKHUX MPOIECCaX MEXaHNUUECKOW 00pabOTKH METaJIOB.

B 3aBucumocTH OT JeiicTBYyIOIIEH HA UCTIBITYEMBI MaTepHrajl Harpy3Ku pa3inyaroT:
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® CTaTWYEeCKHE HCIBITAHUS, XapaKTEPU3YIOIIMECS IUJIaBHBIM W MEIUICHHBIM TMPUIOKEHUEM
Harpy3KkH K HCIBITYeMOMY 0Opaslly; TaKoW XapakTep HarpyXeHHs MO3BOJSET U3MEPATh C JOCTAaTOUYHOM
TOYHOCTBIO HArpy3Ky, NMPHJIOKEHHYIO K 00pasily, a Takxe aedopmamuio obpasma B J10O0H MOMEHT
ucnbiTanug. Haubonee pacnpocTpaHEHHBIMH CTaTMYECKMMH HCHBITAHUSAMU SIBISIFOTCS WCHBITAHUSA HA
pacTsKEeHUe U CKaTue.

® MHAMUYECKHE UCTIBITAHUS, XapaKTEPU3YIOUINECs PE3KUM H3MEHEHNEM YCHIINHN, TEHCTBYIOIINX
Ha oOpasem, Ooubmiol ckopocThio Jlepopmarmu oOpa3iia M BO3SHHMKHOBCHHEM 3HAYHTEIBHBIX CHIT
MHEPLIHMH B 4YacTsAX 00paslia M MCHBITATEJbHON MallMHbI, MEePeAaAoIINX Harpy3Ky Ha oOpasel; 0OBbIYHO
JMHAMUYECKHE UCTIBITAHUS CIYXKAaT JUIs OTIPEICICHNUs BI3KOCTH WIIM XPYIKOCTH MaTepHaa,

® UCIBITAHUS HAa YCTalOCTh, XapaKTEPU3YIOIIMECS MHOTOKPATHBIMH TOBTOPHBIMU  WJIH
3HAKONEPEMEHHBIMU Harpy3KamH, MpUjaraéMbIMH K HCIBITYEMOMY oOpasily; MeTajll MojA ACHCTBHEM
TaKUX HArpy30K pa3pylIaeTcs NMpH HANpsHKEHUsX 0ojiee HU3KUX, YEM Te, KOTOPhIE OH MOXET BBIIACP)KATh
0e3 pa3pylieHus: Ipyu CTaTUYECKON HarpysKe;

® UCHBITAHUA Ha TBEPAOCTh, KOTOPHIE TOJIYYMIM OYEHb IIUPOKOE pACIpPOCTPaHEHHE WU
3aKIII0YAIOTCS B TOM, YTO B IIOBEPXHOCTh HUCIIBITYEMOTO MaTepuaa BHEIpsieTcs: Ooyee TBepAoe Teo;

® UCIBITAHMUS Ha W3HANIMBAaHHE M HUCTHpPAHUE, 3aKJIIOYAIOLIUECS B OMNpElelIeHUH H3MEHEHUN
MEXaHUYECKUX CBOMCTB MaTepHAIOB HAa UX MTOBEPXHOCTH TIOCIIE JITUTEIHHOTO BO3ICHCTBHS CHUJI TPEHUS, a
TaKk)kK€ B YCTAHOBJICHHH IMMOTEpU Macchl 00paslioB; B MOCIEAHEE BpeMs TaKH€ HCIBITAHUS MPOBOJISAT C
MIOMOIIIBIO PATMOAKTUBHBIX H30TOIOB.

B cnyuae, xorma HeoOXOIMMO YCTaHOBHUTH NPUTOJHOCTh MaTepHaia i TOTO WIM HHOTO
TEXHOJIOTUYECKOTO TPOIIeCcca, ONPEACTUTh HEKOTOPhIE CBOMCTBA MaTepuaia, HapuMep, MIaCTUIHOCTbD,
MIPOBOSAT TEXHOJIOTHYECKHUE UCIIBITAHUS.

[Ipu paspymaromux HMCHOBITAHUSAX JETAIM MAIlUH IMOABEPTalOTCS Pa3pyIICHUIO O[] IEHCTBHEM
MEXaHHYECKUX HArpy30K WM pa3pe3aroTcsi, 4TOObI MOXKHO ObLIO UCCIIEIOBATh MAaTepUaI JIETAIH BHYTPH.
Yame npu pa3pylalonmX METOJaX KOHTPOJIS HCIBITAaHUSM MOJBEpraeTcs 4YacTh JAeTand. B Takux
cllydasx W3 JeTaied BbIpe3aroT oOpasipl. [Ipu KoHTpone KkayecTBa Marepuana OTIMBOK OOpasIlbl
YCTaHOBJICHHON ()OPMBI M Pa3MEPOB OTIMBAIOTCS MPU KaXKI0H IUTaBKEe METaIIa.

[IpenmyIiecTBO pa3pymialonuX METOJO0B KOHTPOJS 3aKIIYaeTcss B TOM, 4YTO OHH JaloT
BO3MOKHOCTbH TTOJIYYUTh KOJMUECTBEHHBIE XapaKkTepucTuky. [IpaBaa, mpu Ka)x10M HCIIBITAHUH MTOTyJar0T
TOJIBKO OJIHY XapaKTepUCTHUKY (HarpuMep, Mpesies BHIHOCIUBOCTH, TBEPJAOCTh U T. JI.) U TOJBKO OJHOMN
JeTali: TOW, U3 KOTOPOH BBIpE3aH M UCHbITaH oOpasel, JIOOo TOH, KoTopas M OblIa paspylleHa IpU
UCIIBITAHUSX.

JU1st TOTy4eHus TOCTOBEPHBIX JaHHBIX O MAPTUHU JAeTalel onpeieieHHOro o0bema (00beM napTHu
— KOJIMYECTBO TMPOAYKIWH, W3TOTOBJIEHHOW IO €IUHOH TEXHOJIOTUHM W O(QOPMIICHHOH OJHUM JI0-
KYMEHTOM O KadyecTBe) HeoOXOAMMO, 4YTOObI CBOWCTBA KOHTPOJMPYEMBIX JeTaled He HuMelu
CYIIECTBEHHBIX PA3UYMi. ITOTO MOXKHO JIOCTUYb MPUMEHEHHUEM CTAaOMIBHOW M HA/ICKHON TEXHOJIOTHH,
BBICOKMM KauecTBOM paboThl. [Ipu HecTaOUIbHON TEXHOJIOTMH U 3HAUUTENbHBIX PA3IMUUAX 110 Ka4eCTBY
neTaneil BHyTpH MapTHH pa3pyLIaloIvi KOHTPOJIb Mallo 3 (PeKTHUBEH.

HcnblTanus MNpoBOAAT MO €IMHOW METOAMKE, periaMeHTHPOBAHHOM ToOCyAapCTBEHHBIM
CTaHIAPTOM JIJISl KQKJJOTO BU/Ia UCTIBITAHHH.

IIpu ucnbITaHUAX Ha PACTSHKEHUE HCHBITYEMBIH 0Opasell CTPOro YCTaHOBJIEHHOW (OpMbI U
pa3MepoB (puc. 56) wim oOpaser] MPsIMOYTOJIBHOTO CeYCHHsI (M1 UCIBITAHUS MaTEepPHAJIOB W3 JINCTA,
MIOJIOCHI U T. JI.) TIOJABEPraeTcsl pacTsXKEHUIO.
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64



pErIaMEHTHPOBaHbl COOTBETCTBYIOIIMMHU CTAaHAAPTAMU M TEXHUYECKMMM YCIOBUAMHU. IToBEpXHOCTHBIM
CJIOH TIJIOCKUX 00pa3IloB COXPaHSIIOT HEOOpaObOTaHHBIM.

HcnbiTyemblii 00pasel pacTArMBalOT CO BCE BO3PACTAIOLICH CHUJION U MPU 3TOM (PUKCHPYIOT €ro
nepopmaruio. Pe3ynbTaThl HCHBITAHHUS MPEICTABISIOT B BUIE JUArpaMMbl PACTSKEHHS, C IOMOIIBIO
KOTOPOH MOXHO YCTAaHOBHUTH XapaKTEPUCTUKHU COMPOTUBJICHUS MaTepHuaia aehopMUpYIOIIEH CHIIe.
JluarpaMMa pacTsDKEHHMS! BBIIIOJIHEHA B KOOPJAMHATAX HAINPSIKEHUE — OTHOCUTENIBHOE YUIMHEHHE.
HcnpiTanus Ha pacTsSKEHHUE TPOBOAT HAa Pa3pbIBHBIX MAIIMHAX.

[IpuMeHstoTCS pa3pbIBHBIC MAIIMHBI 711 UCIIBITAHUN MaTEpUaIOB Ha pacTsHKEHHE, CyKaThe, U3rud
U MHOTIOLUKIIOBYIO YCTAJOCTh IIPY HOPMAJbHBIX YCIOBHUSAX (KOMHATHas TEMIEpAaTypa U BIIAXKHOCTB).
[TpumensitoT 1 Oosiee COBEpIICHHbIE YHUBEPCAIbHBIE MAIIMHBI JIJIsl HCIBITAHUS MaTepuajioB, KOTOpHIE
npeJHa3sHaueHbl Uil CTaTUYECKUX HCIBITAHUN Ha pacTsHKEHHE, C)KaThue, M3TuO, ISl MCIBITaHUN Ha
KPAaTKOBPEMEHHYIO  IOJI3y4eCTh,  PEJIAKCAMI0 W MHOTIOLMKIOBYIO  YCTajJOoCThb  METaJUIOB,
KOHCTPYKLIMOHHBIX MOJIMMEPOB U PE3UHBI B IIMPOKOM AHMAMA30HE HArpy30K, a TAaKXKe JUIsl U3MEPEHHUs
cKopocTeil 1ehopMUPOBAHUS U TEMIIEpaTyp.

HcnpiTanusa Ha cxaTue HanOoJiee 4acTo MPUMEHSIOTCS ISl XPYNKUX MaTepuasioB (4yryH, OeToH,
JpeBecrHa, KepaMHKa U JIp.), a TaKXKe JJIs MaTepuasioB, IPUMEHIEMbIX B KOHCTPYKIIHIX, paOOTaIOMIUX Ha
ckarue. Ilpu  cxaTum  IUIACTUYHOrO  MaTepuajga /10  HAalpsOKEHUs, pPaBHOIO  Ipenety
MPOIMOPLMOHAILHOCTH, MaTepuall BedeT ceOs Tak ke, Kak Ipu pacTsbkeHud. [Ipu HampspKeHusix,
MPEBOCXOSAIIMX TPEAET yINPYroCTH, B MaTepuaie BO3HUKAIOT OCTATOYHbBIE jaedopMaIlii — JUaMETP
oOpa3na yBeJIMYMBAETCS, AJMUHA yMeHbIIaercs. llpu ompeneneHHONW Harpy3ke XpymKue MaTepUalibl
pa3pymaroTcs, U Al HUX MOXKET OBITh YCTaHOBJICH IPEIeN MPOYHOCTH Npu cxxkaThh. [Ipu ucpiTanusax Ha
CKaTHe TAKUE XAPAKTEPUCTUKU MATEPUAIOB, KaK MOAYJb YIPYTOCTH, IPeIebl MPONOPLUHUOHAIBHOCTU U
TEKY4YeCTH, OIPEIENSIFOTCS € JIOCTATOYHOM TOYHOCTHbIO, a IMpened IMPOYHOCTH M OTHOCHUTEIbHOE
yKOpOU€HHE B OOJBIION CTENEHU 3aBUCAT OT CHJI TPEHUS Ha TOPIAax oOpaslloB MpU HUCHbITaHUSIX. s
YMEHBILEHUS TPEHUS IPUMEHSIOT CMa30UHbIe MaTEPUAJIbl U CHEIHAIbHbIE IPUCIOCOOICHHUS.

CraTtuyeckye UCHOBITAHUS Ha UW3rMO0 TPOBOAAT TaKkKe HA pa3pbhIBHBIX MAIIMHAX IYTEM
MPWIOKCHUST W3ru0aroIeld Harpy3ku (CHibl) K oOpasily, 3aKpelyIeHHOMY Ha JBYX OIOpax. OTH
UCIBITAaHUS MPUMEHSIOT JAJS YINPOIIEHHOW MPOBEPKU TMIACTUYHOCTH, OJAHOPOJHOCTH U CHOCOOHOCTH
MaTepuaia K XOoJOoAHOH oOpaborke masimeHueM. OOpasel, MOMENEHHBIH Ha JIBYX ONOpax, HAarpyXaroT
MOCEepEeIMHE COCPEOTOUEHHOW Harpy3koi 10 paspymenus. IIpu stoMm ompenpenstor TpeOyemoe JUis
pa3pyuleHus] YCHWJIME M BBIYHMCIAIOT MaKCHUMaJbHOE HANpsyKeHWE MpU U3THOe, a TakkKe H3MEpSIOT
CIEeLUAIbHBIM HHAUKATOPOM CTpeIly Mporuda ¢ ToyHoCThIo 10 0,1 MMm.

K crarmyeckum wuCHBITAaHUSM MaTepuaioB JeTajJeil MallMH OTHOCST TakKKe HCIBbITaHus,
MIO3BOJISIFOIINE ONPENENATh IPEIE IPOYHOCTH IPU KPYUEHHUH, TPEE BBIHOCINBOCTH IIPU PACTSKEHUU-
C)KAaTUU, N3rube M KpyuyeHUH MpH MOBBIIIEHHON U MOHMKEHHOM TemIepaTypax, B arpeCCUBHBIX Cpellax U
T.J.

UcnbiTanus o0pa3iioB  MarepuajioB JeTajied MalliH ¢ KOHCTPYKIIMH Ha  yCTaJIOCTh
(BBIHOCJIMBOCTb) IMMPUMEHSIOT ISl BBISICHEHUS Ipezieia BBIHOCIMBOCTH MeTasioB. [Ipenen BEBIHOCIUBOCTH
JUTSL CTay onpeAestoT Ha 6aze 5S—10 miH. mukioB. st JIETKUX CIJIABOB U METAJIOB 0a3a MCIBITAHUS
yBesnnuuBaercs 10 20 MiH. HUKIOB. VcIbITaHMA Ha yCTaJOCTh MPOBOAAT HA CHEIMAIBHBIX MAalllMHAX.
Jlji vcnbITaHU Ha MaJIOLMKIIOBYIO YCTalOCTh MPUMEHSIOT YHUBEPCAIBHYIO UCIBITATEIbHYIO MAIlHHY.
CrannapTHble 00pas3iibl, BBIPE3aHHBIE U3 Tella KOHTPOJIMPYEMBIX JIeTalleil UM KOHCTPYKIMMA, IOJJBEpraoT
LIUKINYECKOMY JAe(QOPMUPOBAHUIO OIpPENEICHHBIMU Harpy3kaMu I0 YCTaHOBJIEHHbIM cxemaMm. Yaiue
BCEro NPHUMEHSIOT CXEMYy HarpyKeHus, Korja MeIJeHHO Bpallawluiics oOpasel u3rudaercs mnpu
CUMMETPUYHOM LIMKJIE HarpyXeHus. [IpuMEHSIOT M Jpyrue cxembl, NMpPU KOTOPBIX BpaIIAOLINECS
o0pa31pl MOABEPraloT HUKINYECKUM PACTSDKEHUIO M CKaTHio, M3ruly U KpydeHuto. [Ipu ucnbeiTaHusax Ha
MaJIOIUKIIOBYIO YCTAJIOCTh MPUKJIAABIBAIOT HAIPY>KAIOIINE CHIIBI © MOMEHTHI ¢ yacToToil ot 0,5 1o 50 pa3
B cekyHay (c uacroroit 0,5—50 I'm). Ilpu TakuX HCHOBITAaHUAX MTPOBOJAT HENPEPHIBHOE H3MEPEHHE
neGopMUpOBaHUs, a TaKKe HENPEPHIBHYIO (JIOMyCKaeTcs M NMEPHOAMYECKYI0) PETHUCTpAlMIO Ipoliecca
nedhopMupoBaHus pabodeil yacTu oOpasiia.

[Ipy ucOBITAaHUSAX METAJUIOB M CIUIABOB Ha MHOTOIMKJIOBYIO YCTaJOCTh OOBIYHO MOBBIIIAIOT
4acTOTy ULMKJIOB HarpykeHus cBbimie S50 I'm. VYciaoBHOW TpaHULEd MEXIYy MAaJOIUKIOBOM U
MHOTOIIMKJIOBOM yCTaJOCTBIO SIBISETCS YUCIO LMKJIOB HArpyXeHus S- 10*. Dro 3mauenme s
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IUIACTUYHBIX CTAJEH M CIUIABOB XapaKTEPU3YET CPEIHEE YMCIIO LUKIIOB JUISl 30HBI YIIPYroImacTUHYECKOIO
nehopMUpPOBaAHHMS.

OOpa3ipl UIs UCTIBITAHUI Ha yCTaJIOCTh MOTYT OBITH KPYIJIOTO M HPSIMOYTOJILHOTO ceueHHs. B
psife cilydaeB MPUMEHSIOT 00paslibl CO CIEUUANIbHO OCIIA0JIEHHBIM CeueHUEM (Hape3aloT HEeOOJbIIYIO
KaHaBKY Ha LWJIMHIPUYECKOM 00paslie, CBepJIAT OTBEPCTHE WIIM JIENA0T 3apyOKy Ha IJIOCKOM 00pasiie).
Uucno UMKIOB HarpyKeHusi, KOTOpble oOpas3el] BBIIEPKUBAECT [0 pa3pylIeHHs, Ha3bIBAIOT
JOJTOBEYHOCThIO. B pesynprare paspylialonmx HCIBITaHUH 00pa3loB MaTepHallOB Ha yCTaJOCTh
MOJIy4aloT KPUBBIE YCTAJIOCTH MeTasuia. V3 momydyeHHOM KpUBOHM CleAyeT, 4To JUIsl KaKJI0Oro Marepualia
CYIIECTBYET TaKO€ HANPSIKEHHE C.1, IPU KOTOPOM 00pa3Lbl «I0KUBAIOTY» JI0 3alaHHOTO YHCJIa IUKIIOB
N3, HO IIpY IPOJOKEHUH MCIBITAHUM HEMEIJIEHHO pa3pylIatoTcs. DTO U €CTh MPEAesl BIHOCIUBOCTHU
Matepuaia. i1 mocTpoeHus KpUBOM yCTaJOCTU U OMpPENEICHUS Mpefesia BHIHOCIMBOCTU UCIBITHIBAIOT
HE MEHee JeCsITH 00pa3IoB, KAKIBIN 10 pa3pyIIeHUs Ui 10 6a30BOTO YUCIIA IIUKIIOB.

PesynbTHpyromiee CBOMCTBO MaTepuaioB (METAJIOB) COMPOTHUBISTHCS PA3BUTHUIO TIACTHYECKON
(ocrarouHoii) aedopManuK M pa3pymICHUIO TOJA JEHCTBHEM MOCTOSHHBIX HAarpy30K NpU BBICOKHX
TEeMIIepaTypax Ha3bIBAIOT >KapoIlpoyHocThio. [lapamerpamu kaponpoyHOCTH, XapaKTEPU3YIOIIMMU €€
YUCJIEHHO KakK II0Ka3aTeld KauecTBa METAJJIOB, SBIISIOTCS: Ipened KpPaTKOBPEMEHHOM IPOYHOCTH,
mnpenea TONA3y4ecTH U TMpenen JIUTeNbHONM mpodyHocTu. [lpenen KpaTKOBpPEMEHHOH MPOYHOCTH
XapaKTepu3yeT MOBEACHUE MeTajjla Ipu ero oOpaboTke AaBiieHHEM (KOBKa, IPECCOBAHHE, MPOKATKA).
[Ipenen mon3ydecTd — HaMpsDKEHHUE, KOTOPOE 32 OIpeIelIeHHbIH MPOMEKYTOK BPEMEHH NP 33aJaHHOM
TEMIIEPAType BbI3BIBAET 33aJJaHHOE YIJIMHEHHE MCIBITYeMOro oOpasna. DTOT MapaMmeTp XapaKTepHU3yeT
JOJTOBEYHOCTh JeTalied, JATUTENBbHO Pa0OTaIOMIMX MpPU BBHICOKMX TeMmmeparypax. Ilpenen mmutenbHOI
MPOYHOCTH — HANpPSHKEHHE, BBI3BIBAIOIIEE paspylleHHe oOpasla MpH 3aJaHHOW TemIeparype depes
OTpeeNICHHbI MPOMEXYTOK BpeMeHHU. llpenen AnuTenbHONW MPOYHOCTH, KaK M Tpelesd IMOJ3Y4YeCTH,
ABIISICTCA XAapPaKTEPUCTHKOW JoyroBedHOCTH Jleraned, paboTalommx Npu BBICOKHMX TeMIleparypax.
HcnpiTanus Ha KpaTKOBPEMEHHYIO MPOYHOCTH MPOBOIAT MPU PACTHKEHUH Mpu TemmepaTypax o 1200°
C. [Ipenen mon3yvyecTy OMPEAEISIOT y )KapoONpPOYHbIX METAJUIOB M CILIABOB ITyTeM JCHCTBHS Ha oOpasen
pPACTATHBAIOIIMX CHJI HAa NPOTSHKeHMH uTenabHoro BpemeHu (5000—10000 q). HcnmplTanus Ha
JUINTEIbHYIO IPOYHOCTh 3aKJIHOYAIOTCS B CIEAYIOLIEM: 00pa3ell HarpeBaloT B 3JIEKTPUUECKON MeYu 10
3amaHHOM TemmepaTypsl (He Oomee 1200°C), BbLAEPKHBAIOT MPH 3TOH TeMIEparype A0 MOJIHOTO
IIPOrpeBa, a 3aTeM IUIaBHO MPUKIIAIBIBAIOT HArpy3ky. B mpouecce ucnpitanuii GuKCUpYIOT BpeMsl, Yepe3
KOTOpOe oOpasel] pa3pyliaeTcs.

TUNUYHBIM NPUMEPOM JAMHAMHUYECKUX MCIBITAHUM MaTepHalioB M JeTajed MalluH SBISIIOTCS
UCTBITAaHNUS Ha YAApPHYIO BA3KOCThb, TAaKWE€ HCIBITAHUS HEOOXOIUMBI JUIsl ONpeAeTeHUs XapaKTepUCTHK
JeTajell MallluH MEepeHOCUTh yJIapHble — JWHAMUYEeCKUEe Harpy3ku. TakuM Harpys3kaM I0JIBEPTaroTCs
JI€TaJIM TPAHCIOPTHBIX MAILIUH, MPECCOB U KY3HEUHO-IIPECCOBBIX aBTOMATOB, Ky3HEYHOI'O U MPOKATHOTO
o0opynoBaHus U Ap. XapakTep pa3pylIeHUs NPy IUHAMUYECKUX HArpy3Kax OTIMYAETCs OT pa3pylIeHUs
P CTaTUYECKOM HarpyxeHuH. lIpu AMHAMHMUYECKHMX Harpy3kax BO3MOXHO XPYIKOE pa3pylIeHHE
U3JIEIHSL.

VYnapHas BSI3KOCTb XapaKTepU3yeT CIIOCOOHOCTh METAJIJIOB IMOIJIOUIATh MEXaHUYECKYI0 YHEPIHUIO
npu aedpopmanuy 10 paspylleHUs IMOJ AECWCTBUEM IWHAMUYECKOW Harpy3ku. McnbiTanus aelictBueM
yIApHOM Harpy3ku OOBIYHO MPOBOJAT IO CIEAYIOIIEH cXeme: CTaHIapTHBIA o0pas3el ¢ Haape3oM
YCTaHABIIMBAIOT MEXKAY JIBYMs )KECTKO 3aKpeIIEHHbIMU yIopaMu. Y lapHasi Harpy3ka F npukiaapiBaeTcs
B IUIOCKOCTH, NpOXOJslled dyepe3 Haape3 oOpaslia Mexay YIopaMH MasTHHUKOBOIO Kolpa. Yjaap
MIPOU3BOJIUTCS MAsTHUKOBBIM T'py30M. ['py3, BBINOJIHEHHBINH B BHJIE CKOOBI ¢ OOMKOM, OTKJIOHSIOT Ha
OIpeJIeJIEHHBI Yrol & OT BEPTUKAIM U 3aKPEIUIAIOT. 3aTeM (UKcalMs CHUMAETCS, U TPy3 — MasTHUK
OITyCKaeTCsl MOJ JIEHCTBUEM CHIIBI TSKECTH, JIOMAaeT 00pasell U MO MHEPIUH ABMXKETCS Jajibllie BOKPYT
OCH TATM MAaATHHKA JI0 YIJ1a, B KOTOPOM CHOBA 3aKPEIUISETCS] TOPMO3HBIM MEXAHU3MOM KOIIpa.

JluHamMuueckue MCHBITaHUS METaNIOB YAApOM IMPOU3BOJAATCSA TaKXkKe Ul MPOBEPKU MX CBOWCTB
IIEPEHOCUTh Harpy3ku. Kpome Toro, ams ompeneneHMsl XapaKTEpUCTUK MaTepUaloB J€Tajied MallluH,
MpeHa3HAYEHHBIX I paboThl B YCIOBUSAX 3HAUUTEIBHOIO OXJIAXKICHHS (JeTaTelbHble ammnapaThl,
XOJIOAUIIBHBIE YCTAaHOBKH, 000pynoBanue it CeBepa U T. 11.) IPOBOJATCS MCIIBITaHUS Ha yaap. Jeranmu u
oOpa3iel oxyaxaaT 10 150° C. UcnbIThIBalOT Ha yaap TakKe NasHble U CBApHbIE COSAMHEHUS, yIapHas
MPOYHOCTb U BSI3KOCTh KOTOPBIX HE JOJDKHA OBITH MEHBIIIE, YeM OCHOBHOTO Marepuaia. OOpasisl B 3TOM
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cllyyae TpEeCTaBISIOT co0O0M /IBE CriassHHBIE WM CBapEHHbIE NMOJOCKK MeTaya. Ocnalisomuil ceueHne
BbIpe3 (€ro Ha3bIBalOT KOHIIEHTPATOPOM HAINPSDKEHHM) [enaloT B CaMOM COEIUHHMTEIbHOM IiBe. B
MasiTHUKOBOM KOIIpe CBapeHHbIe JHOO chasHHbIE OOpa3llbl pacrloiararoT Tak, 4TOOBl ynap rpysa
IIPULIENICS] CO CTOPOHBI, IPOTHBOIOIOXKHON BBIPE3Y-KOHLIEHTPATOPY.

Haubonee mmpokoe NpUMEHEHHE B TPOMBIIUIEHHOCTH TMOJYYWJI TakOW BHUJ HCIBITAaHUN
MAaIIMHOCTPOUTEIbHBIX MAaTEPUAIIOB U JieTalel MallliH, KaK U3MEPEHHE TBEPIOCTU. DTOT BUJI UCIIBITAHUI
HE BO BCEX Cllydyasix paspyllaeT JeTaib, a Ui 3ar0TOBOK JeTajlel MalllMH U MaTepUalloB MOXKET BOOOILE
cuuTarbes HepaspywaromuM. Ho mockonbky mocie n3MepeHus TBEPIOCTH COBPEMEHHBIMH CIOCO0aMU
Ha METaJUNIMYECKUX IOBEPXHOCTSX OCTAIOTCS 3aMETHBIE CJENbl, YTO HE BCErJa JOMYCTHUMO, 3TOT BUJ
UCIBITAHUN YCIIOBHO OTHOCST K Pa3pyLIAIOIIUM.

[IpuMeHsIOT pa3nyHblE METOJBl ONpPENEICHUS TBEPAOCTH MaTepuanos. Ilpu wusmepenun
TBEPJIOCTH METAJJIOB NPUMEHSIOT CTaHJAPTHbIE HAKOHEYHMKM — HHJCHTOPBI, KOTOPbIE CO CTPOro
HOPMHPOBAHHOM CHJIOW BJABIMBAIOT B HCIBITYEMBIH 00pasely B TEUYEHHE CTPOro OIpPEaesIEHHOTO
BpeMmeHu. Ilo BenmumHe oTnedatka cyasaT O TBepAocTH MaTepuana. Ilpu KoHTposie TBepaocTH
YCTAHABIIMBAIOT COOTBETCTBUE MEKY TBEPAOCTHIO UCIBITYEMOIo Marepuana u ee 3HaueHueM no 'OCT
wm TY.

Bce MeTo1bl u3MepeHns TBEPIOCTH MOXKHO Pa3AeIUTh Ha TPYIIIbI: CTATUYECKUE, TUHAMUYECKHE U
cneuuanbHpie. Hanbosbliee nmpUMeHEHHE MOJYYWIIM CTaTUYECKHE METOJbl ONpPENENEeHUs TBEPIOCTH.
JluHaMuuyecKkue METOAbl IPUMEHSAIOTCS  4Yallle BCEro JUIsl  OKCIPECC-U3MEPEHUH  TBEPIOCTH
HEMOCPEJCTBEHHO Ha MPOU3BOCTBE — B LI€X€, Ha YYacTKe.

Cratudeckue METOJbl M3MEPEHUs TBEPJOCTU IPEAYCMATPUBAIOT MEIJIECHHOE M HEMpPEpbIBHOE
BJIaBJIMBaHUE HHJEHTOpAa B HCHbITyeMbld MaTepuas. Cuja mpu 3TOM CTPOro perjiaMeHtupyercs. B
pe3ysibTaTe BO3HUMKAET MeCTHas JedopMalus Marepuaia, UMEIoIIas, Kak U MpU CXKATHM, YOPYTYIO U
IUTACTUYECKYI0 cocTaBisitomue. Jlias ompeneneHuss TBEPIOCTH MaTepuaja HMMEeT 3HaueHHe JHIIb
IlacTUYecKas cocTaBisitonias. M3Mepsior riyOuHy oTneyarka Wil BEJIUYHMHY €ro IPOEKLHU U 3aTeM 110
(bopmynaM onpenensoT TBEpAOCTh MaTepraa.

OCHOBHBIMHU CTaTUYECKUMU METOJIaMU OIPEAEICHUS TBEPIOCTH B IPOU3BOICTBEHHOM NMPAKTUKE U
IpU TMPOBEICHUM HAy4YHO-UCCIIEOBATEIbCKUX pPAa0dOT sBisAOTCA MeToAasl bpunemns, Poksemna u
Bukxkepca.

Meton bpunenns craHIapTH30BaH MPAKTUYECKHM BO BCEX MPOMBILIUIEHHO Pa3BUTBIX CTpaHax.
Cyrp mertona bpuHennss cocTouT B TOM, YTO IIApUK ompeaeneHHoro nuamerpa D mopx neiictBuem
NPUIIOKEHHOM Harpy3ku F BraBnuBaeTcs B MCHBITYeMbIH MaTepual B TEUEHHE 33JaHHOTO BpeMeHH. B
pe3ynbTaTe IIacTHUecKod nedopManuy, KOTopas MPOUCXOAUT NpH BIABIMBAaHUM IIapuKa, Ha
MOBEPXHOCTU BO3HUKAET OTHEUaTOK cepuueckoit popmsbl. TBepaocts no bpunennto HB paccuuntsiBatoT
KaK OTHOILIEHWE CWJIbl, JEUCTBYIOIIEW Ha IIApHK, K IUIOMAAM oTnedatka. Jluama3oH u3MepeHHs
TBEPJOCTH 3TUM METOJOM OT § 10 650 eauHMII.

He menee, yem meron bpunenisi, pacnpocTpaHeH MeTOJ olpeneiaeHus TBepaoctu no Poksery.
Ero npeumyniecTBoM SIBJISIETCS CpaBHHUTEJIbHAsI IIPOCTOTA ONPENEICHMs TBEPIOCTH - mpecce Poksena.
CymHoCTh MeTOJIa U3MEpEeHusl TBepAOCTH Mo PokBesuly 3akitodaeTcsi BO B/IaBIMBAaHUU HAKOHEYHHKA C
aJIMa3HbIM KOHYCOM WJIM CTaJIbHOTO IapHuka guamerpoM 1,5875 MM B ucnbITyeMblil oOpasel (u3aenue)
Mo/ JEWCTBUEM MOCJENOBATENbHO MpPUJIAraeéMbIX HArpy3oKk — TPEIBApUTEIBHOM U OCHOBHOIM.
ABTOMaTHYECKOE M3MEpeHue INIyOMHBbI BHEIPEHUS HMHJIEHTOpa (aJMa3Hbli KOHYC WJIM IIApUK) IOCcIe
CHSITHSI OCHOBHOM Harpy3Ku OTpakaeTcs Ha OJHOM W3 LIKajd npubopa B BHJIE MOKa3aTelsl TBEPIOCTH
ucnelTyemMoro o0Opasua. B ciydae, korja MCnonb3yercs MHACHTOP — alMa3HbId KOHYC (OIpeneseHue
TBepaoctu no mkaitaMm A u C npubopa), ocHoBHast Harpyska coctasinseT 490 H (50 krc) mis mkansl A u
1373 H (140 xrc) nns mxkans! C. [Ipu nucnonp3oBaHnu HHAEHTOpa — lIapuKa (1kaia B) ucnsitaTenbHas
ocHoBHasg Harpy3ka coctaBiser 883 H (90 krc). Ilpm 3amucu mocime 0003HAUYEHUS TBEPIOCTH 10
PoxBemny craBurcs muaekc mkansl (HRA, HRC, HRB). B mammuOoCcTpoeHnn Hambomnee mpuMeHHMA
mkana C, tak kak MerogoM C U3MEpSIIOT TBEPAOCTh B Auanazone 22—68 enunuil Poksenna. [Ipenemns
W3MEPEHHS TBEpPAOCTH MO mmKajge A cocrapistor 70—85 emuHMI] I OYeHBH TBEPABIX O0OpasIoB,
BCTPEUAEMBIX HE 4YacTO B MAIIMHOCTPOEHHUH, HO YacTO IPUMEHSEMBIX B HWHCTPYMEHTAIBHOU
npoMbliieHHOCTH. [IpenensHble 3HaueHus TBepAocTy 1o mkane B cocrasmstor 25— 100 egunui. Ity
IIKaJTy MCHOJB3YIOT A M3MEpPEHHs TBEpJIOCTH Oojiee MATKUX MaTepHalioB, YeM 3aKaJeHHas CTalb, B
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OCHOBHOM HeTepM0ooOpaboTaHHBIX. OOBIYHO H3MEPEHUS MPOHM3BOIAT B TPEX TOYKAX U TBEPAOCTb
UCUHUCIIAIOT KaK cpeHee apu(PMETHUECKOE ITUX U3MEPEHUH.

Jl11 u3MepeHust TBEPIOCTH OYEHb TOHKUX MaTEpUalIOB, KaK MATKHUX, TaK U TBEPIBIX, IPUMEHSIOT
MeTol Bukkepca. DTOT METON TakKe YCHEIIHO IPUMEHSAIOT B MAIIMHOCTPOCHHH JUISI M3MEPEHHS
TBEPJIOCTU CIOUCTBIX MAaTEpUANIOB, CJIOEB TEPMOOOPAOOTAaHHBIX METAUIOB (LEMEHTUPOBAHHBIX,
a30TUPOBAHHBIX U JP.).

[Ipu ucnpITaHUU TBEPAOCTH MeTalia 1Mo BuKKepcy B HCHBITYeMBIH 0Opasel BIaBIMBAETCS
IIpaBWJIbHAs YETBIPEXI'PAHHAS ajIMa3Has NMHUpaMHKa CTAaHJApPTHOIO pasMepa, UMEIoIas KBaJpaTHOE OC-
HoBaHMe U yroa 136° y BepmmHbl. BrapnuBanue npou3BoAsT 1o AelcTBueM Harpysku B 5, 10, 20, 30,
50 u 100 krc. M3mepuB OTHEYaTOK ajaMa3HOW MHPAMHJIKH IO IWArOHAJISAM KBajpara, 1Mo TalauIe
OIIpEAEIIAI0T YUCIIO TBEpAOCTH 0 Bukkepcy.

5.3 TexHOIOTHYECKHE UCIILITAHUS

[lenp TEXHOJIOTMYECKUX HCIBITAHUNM — B KpaTdalllud CpPOK JaTb OTBET O BO3MOXKHOCTH
IPUMEHEHHUs. TOrO WJIM MHOIO MaTepuaja B IPOM3BOJCTBE 0€3 TOYHOrO OIpeAeieHMs IOoKa3aTesneil
KayecTBa 3TOr0 MaTepuaja, B YacTHOCTH, OHM HCIOJB3YIOTCS B KaueCcTBE BXOJHOrO KOHTposs. B
OCHOBHOM IIpM 3TOM ONPEAEISAIT  CTeNeHb JAedopMaluM, KOTOPYHO  MOXET  BbLIEPXKaTb
KOHCTPYKIIMOHHBI MaTepuall, He pa3pymascb. OCHOBHBIMH BHUJaMH TEXHOJOTHMYECKHX HCIIBITAHUI
SBJISIIOTCS: UCIIBITAHKS HA OCa/IKY, Ha PACILUIIOLIMBAHKe, Ha N3TUO, eperud, BblJaBIMBaHUE.

HcnplTanusaM Ha OCaAKy IMOJIBEPralOT COPTOBOW IPOKAT, MPOBOJOKY M3 IBETHBIX M YEPHBIX
MeTa/uIoB. VcnbITaHus, MPOBOAMMBIE KaK IPU HOPMaJbHOW, TaK M NP MOBBILICHHON TeMIleparypax,
CIyXaT JUIsl ONpPENENICHUs CIIOCOOHOCTH MeTalla BBIACPKMBATh 3aaHHYI0 OTHOCHTENIBHYIO CTEIEHb
neopmanuy, a Takke IS BBIABICHUS IMOBEPXHOCTHBIX JAe(eKToB. MerTos HCIBITaHUI Ha OCajKy
CTaHJAPTH30BAH.

IIpu 3TUX UCHIBITAHUAX OTPE3AIOT HECKOJIBKO 00Pa310B U3 UCHBITYEMOH nmapTuu Metasmuia. Mx
HanOOJIBIINK pa3Mep IO MOTIEPEUHOMY CEYCHUIO (IMaMeTp, TOJIINHA, THaMETpP BIIMCAHHOTO Kpyra) JUis
UCHBITAHUN B XOJIOTHOM COCTOSIHUM JIOJIKEH COCTaBIATh 3—30 MM, AJIsl HCIIBITaHUI B ropsiueM
coctosinuu 5—200 mm. BricoTta 06pa3ioB B 2,5 pa3a 0oJiblie UX MOMEPEYHOro ceueHus (TIaBHOTO
pasmepa). OOpa31bl HOABEPraoT CKATUIO HA YHUBEPCAIbHBIX UCIBITATEIbHBIX MallIMHAX, IPpeccax U T. 1.
OTtHocuTenbHas nedopmanus 4epHbIx MeTayioB 50 u 75%, usetHsix 65%. Ocanky o6pa3noB BeAyT 10
pacueTHOM BBICOTHI Nj, KOTOPYO BBIYUCISIOT IO hopmyIie

h,=h/1- i)
100

rae h — BeicoTa 0Opasia 10 0ca K, MM; ) — OTHOCHTeINbHas nedopmarus, %.

OOpasenr cuMTaeTcsl BbUIEP)KABIIMM HCHBITAHHWE, €CIM TOCie JOCTMXKEHUS — 3a/JlaHHOM
OTHOCHUTENIbHOM CTeNeHH AepopMaluu Mpu ocajike Ha OOKOBOM MOBEPXHOCTH 00paslia He HaOJI01al0TCs
TPELINHBI, HAJPBIBBI, 3aKaThl, BEICOKAs ILIEPOXOBATOCTb.

WUcnerTanus Ha PaACIUIIOIIMBAHUEC AHAJIOTUYHBI UCIIBITAHUAM Ha OCAaJIKy. UM ImoABCPraroT NPYTKU U
roToBble 3akjenku. [Ipu ncnbITaHUsAX 00pa3lbl PaCcIUIIONIMBAIOT BAOJb OCH B XOJIOJHOM HIIM TOpsiYeM
COCTOSIHMU 710 00pa30BaHUs T'OJOBKHM 3aKjenku. M3menus cuuTaroTcs FOAHBIMH, €CIH HA ITOBEPXHOCTH
00pa31oB MOCIIe UCTIBITAHUI HET TPEIIUH U Ha/IPbIBOB.

UcneiTanus Ha u3rud Takxke OCYHICCTBIAIOT B XOJOJHOM HJIU TOPAYEM COCTOSHHH. HpI/I ITHUX
UCTIBITAHUAX TPOBEPSIOT CIIOCOOHOCTh Marepuana 0e3 MosBIEHHs 1e(EKTOB BBLAECPKUBATH 33aHHYIO
IUIacTH4ecKyro aepopmanuio. Mcneitanus Ha U3rud MpoOBOIAT: A0 ONPEACICHHOTO YIia U3rnda; BOKPYT
ONpaBKH (METAUIMYECKOTO LWIMHIAPUYECKOTO CTEepXKHSA); 10 MNapalIeIbHOCTH CTOPOH; JO COIpH-
KOCHOBCHH CTOPOH. Hcnoerranns IMPOBOJAT IMPOBOJAT MpPHU IJIIABHOM YBCIMYCHHNU HArpy3KW Ha 06];)3361_[
Ha Ipeccax, CMeUUANbHBIX MAalIMHAX, TUCKaX C 3aKpYyIJIEHHBIMU I'yOKamMu U T. 1.. [Ipu3HakoM TOro, 4To
oOpaszel] BeIAEp>Kal UCIIBITAHNE, SIBISIETCSI OTCYTCTBUE U3JI0Ma, TPEIIMH, HAJAPhIBOB, PACCIOCHHIA.

VcnipiTaHus Ha BBIIABIMBAHUE MO3BOJISIOT OMPEASTIUTh KAUeCTBO JIMCTOB U JICHT B YaCTH CBOWCTB
MaTepuaiga BbIIEpPKHUBaTh ©O€3 TpeuMH oOpa30oBaHHE BBIMYKIOCTEH CHENUANbHBIM IITAMIIOM IpH
3aJJaHHbIX ycnoBHAX. Ilo pe3ynabTaraM HUCHBITAHUH MOMKHO CYAWUTh O TMPUTOAHOCTH HCIBITYEMOTO
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Marepuaia Jiyisl BBITSKHOM IITaMITIOBKH.

WcnpiTanus Ha BeIIaBIMBaHUE 3aKII0YAIOTCS B TOM, UTO 00pa3ell 3aKUMaeTCsl MeKIAy MaTpULlel 1
MPYKUMHBIM KOJIBIIOM JIO TIOSIBJICHHSI HA BBIJABIMBACMOMN JTYHKE CKBO3HOW TpemMHBEL. [ yOWMHA JTyHKH
XapaKTEPU3yeT CTENEHb MPUIOJHOCTH Marepuaa sl ITaMIoBKH. KauecTBO OLIEHMBAIOT JMCTOBOTO
MaTepuajia B 3aBUCUMOCTH OT IIyOWHBI JYHKH, KQ4eCTBa €€ MOBEPXHOCTH, HAJMYUS WM OTCYTCTBHS
TpeIrH U aApyrux aedexros. XKenaTenbHa riajakas IOBEPXHOCTh JYHKH, IIEPOXOBATas K€ YKa3bIBaeT Ha
MOHMKEHHOE KayecTBO Marepuana ¢ TOYKM 3PEHUS €ro MNPHUTOJHOCTH sl TIIYyOOKOW BBITSKKU.
[loBEepXHOCTh JIyHKM MOET HAllOMHHAaTh IO CBOEH TEKCType KOXKY alleJIbCHMHA, YTO YKa3blBaeT Ha
KPYITHO3EPHHUCTYIO CTPYKTYpPY JIMCTOBOTO MaTepHaja M €ro MOJHYI0 HENPUTOJHOCTh IS TIyOOKOM
BBITSDKKH. ECIH pa3pbIB mpolien o JIMHUK, OTUOaroIIel TyHKY, TO 3TO OJaronpusTHbIN npu3Hak. B Tom
cllyyae, KOT/Ia JIMHHS pa3pblBa TMPOXOTUT depe3 YriIyOJeHHe, MOXKHO TPEAINONIOKUTh (HAIHYue
CJIOUCTOCTH, HEOJHOPOJHOCTH MaTepuaa.

6 ABTOMaTH3aLMs KOHTPOJI B MAILIMHOCTPOEHUU

[loBbllIeHUEe TMPOM3BOAMUTEIBHOCTH M TOYHOCTH MEXAaHWYECKOH 00pabOTKM 3aroTOBOK,
aBTOMaTHU3alMsg TEXHOJIOIMYECKHX IPOLIECCOB  MAIIMHOCTPOMTEIBHOIO IPOU3BOJACTBA  BBI3BAJIM
ABTOMATU3aluI0 TCXHOJOTMYCCKHUX ITPOLECCOB KOHTPOJIA KA4YCCTBA, TaK KaK (1)I/I3I/I‘~I€CKI/IC BO3MOXHOCTH
YeJOBEKa BO MHOIMX CllydasX He Jal0T BO3MOXHOCTH KOHTPOJIEPY OCYIIECTBIATh KaueCTBEHHBIN
KOHTPOJIb pa3MEPOB U MAPaMETPOB JIETAJICH MPH UX CEPUHHOM U MaCCOBOM ITPOHU3BO/ICTBE.

CpenctBa aBTOMaTHUECKOTO KOHTPOJS pa3MEpOB CBSA3aHbl C TEXHOJOTHYECKUM IPOLECCOM
obpabotku geraneit. [1o crocoOy Takoil cBS3M W BO3ACHCTBHIO HAa TEXHOJOTHYECKUH MPOLIECC CPENCTBA
aBTOMAaTHYECKOI'0 KOHTPOJISI MOXKHO KJIACCU(PHULIMPOBATH CIIEYIOIUM 00pa3oM:

- CpeICTBa CTAaTHCTUYECKOTO KOHTPOJIA, TIPU HCIOJB30BAaHUH KOTOPBIX  IPOBEPSETCS
oIpeJieJieHHass BBIOOpPKAa M3 MOTOKAa MPOIYKIMHM U IO pe3yiabTaTaM H3MEpPEeHUN KOppPEeKTUPYeTCs
TEXHOJIOTUIECKUH TpOoIIecC 00paboTKH;

- CpeICTBa aKTUBHOTO KOHTPOJIA, C IOMOULIbIO KOTOPBIX NPHU JOCTHKEHUH 33JaHHOTO pa3smepa
JeTali B TIpollecce ee OOpaOdOTKH TPOUCXOAMT TIPEKpaIIeHHe OOpabOTKH MO0 IMEepPEeKII0UYCHUE
00pabaThIBarOILEro CTaHKa Ha JPYroi peskuMm, 10 CIEAYIOIIEro pa3Mepa, 3alaHHOr0 HACTPOMKOM CcTaHKa;

- CpeincTBa aKTUBHOTO KOHTPOJIS, C TMOMOIIBIO KOTOPBIX PETYIHPYETCS MOJOKEHHE PEXYIIETO
MHCTPYMEHTA OTHOCHTEIBHO 00pabaThIBaeMON MOBEPXHOCTU MO pe3yiabTaTaM CHHXPOHHOI'O MU3MEpEeHUs
JIETaJIH B Tpoliecce 00padOTKH Ha TEXHOJIOTHYECKOM 000pyI0BaHUM (HA CTAaHKAX);

- CpeJCTBa MPUEMOYHOIO KOHTPOJIS, MPeAyCMAaTPUBAIOIIUE CIUIOIIHOW KOHTPOJb JeTajei ¢ X
COPTUPOBKOM Ha JIBE TPYMIIbI: «TOJHBIE» U «OpaK»;

-CpeJICTBa COPTUPOBKHU, NPEAyCMAaTPHBAIOIIME paclpesieleHue AeTaneil Ha HECKOJIbKO TPYIH C
3aJJaHHBIM HHTEPBAJIOM COPTUPOBKH.

[lo ctemeHu aBTOMaTHU3allMM CPEACTBAa KOHTPOJS IMOJAPA3AEISAIOT HAa BHU3yalbHblEe MPHOOPHI U
MPUCTIOCOOJICHUSI, MEXaHU3UPOBAHHbIE TPUOOPHI U TMPHUCIOCOOJEHUS CO CBETOCUTHAIBHOW WIIH
1 poBON MHAMKAIIUEH, TOTyaBTOMAThl M aBTOMATHI.

B coBpeMeHHBIX aBTOMAaTUYECKUX KOHTPOJBbHBIX MPHOOpax MPUMEHSIOT CaMmble pa3HOOOpa3HbIE
BUIbI IpeoOpa3oBaTesieil — 3JIeKTPOKOHTAKTHbIE, THEBMAaTHUECKUE, MHYKTUBHBIE, (DOTOAIEKTPUYECKHUE,
paZOaKTUBHBIE TaTYMKH, JATYUKH aKyCTHUYECKHE (yIbTPa3BYKOBBIE) U TEH30METPUUECKHUE.

DJEeKTPOKOHTAKTHBIC MPe00pa3oBaTei HMEIOT BBICOKYIO TOYHOCTH (10 1 MKM) M CTaOMIIBHOCTD.
Onu mpocTel B oOpalieHuu, MajorabapuTHpl. B 3aBHCHMOCTH OT Ha3HA4YCHHS SJIEKTPOKOHTAKTHHIC
Hpeo6pa3013aTeJm BBIIIOJHAIOTCA OAHOIPEACIbHBIMU, ABYXIPCACIBHBIMU W MHOTONPCACIIEHBIMU.
OnHomnpenenbHbIE TaTYNKA UMEIOT OJHY Napy KOHTAKTOB. C UX IMOMOIIBIO MOKHO COPTUPOBATH M3/ETHS
Ha JBC Ipynnbl: TOOAHBIC H 6pa1< HBYXHPCJIGHBHLIG JaTYUKHU HMMCIKOT ABC IMapbl KOHTAKTOB M MOI'YT
UCMOJIb30BAThCS NIl COPTUPOBKM HM3JENUN HAa TpU TPYIIBL TOAHBIE, Opak HCIpPaBUMbIM M Opax.
MHOFOHpeJIeJ'H)HI)Ie JaTYUKU HWMCIOT HECKOJIBKO IIap KOHTAKTOB W MPHUMCEHAIOTCA OJId COPTHUPOBKU
u3JeNui Ha OOJIBIIOE YHCIIO TPYII.

B 0OBIYHBIX AEKTPOKOHTAKTHBIX MPEOOpa3oBaTENIsIX U3MEPUTEIbHBI HAKOHEYHUK HEMPEPHIBHO
KOHTAKTUPYET ¢ u3MepsieMoi jaeTanpio. Korjga ero ucmnosb3yroT B yCTPOHCTBaX aKTUBHOI'O KOHTPOJIS, T.
€. JUIsl TPOBEACHUS HEMPEpPhIBHOTO H3MEpEeHuss B Ipouecce 00paboTkH, MpeoOpa3oBaTeIbHbIN
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M3MEPUTENbHBI HAaKOHEYHHUK ObICTpO M3HAIIMBaercs. M3-3a 3TOro CHMKAETCsl TOUYHOCTh H3MEPEHU
napamerpa. Takoro HenocTaTka HEeT Y BUOPOKOHTAKTHBIX JAaTYUKOB. OHM OTHOCATCS K 3JIEKTPHUECKUM
YCTPOHCTBAM, KOTOpBIE CIIY)KaT Uil aBTOMAaTHYECKOTO KOHTPOJS JIMHEHHBIX pa3MepoB JETAd IyTeM
peoOpa3oBaHusl MEXaHUUYECKUX KoJIeOaHMH HM3MEpPUTENBHOIO INyNa B 3JIEKTPUUYECKYIO BEIMUYHUHY.
Konebanus mymna onpenensirorcs M3MEHEHHEM pa3MepoB JIETalIU B Ipolecce 00paboTKH.

B npoMBIIUIEHHOCTH HCHOJIB3YETCd MHOTO Pa3HOBUAHOCTEH AIIEKTPHUECKUX KOHTAKTHBIX
npeoOpa3oBareneil: MHAYKTUBHBIE MpeoOpa3oBaTen, BUOPONBE303JIEKTPHUECKUE U IIIEKTPOSMKOCTHBIE
JTATYUKH U Jp.

[Iupokoe pacnpocTpaHEHHE MONTYYWIH TaK)Ke MHEBMATHUYECKHUE M3MEPUTEIbHBIE CUCTEMBI, YTO
OOBSICHAETCSl NPEUMYIIECTBAMH ITHEBMAaTUYECKOI'O METO/a, K KOTOPBIM MOKHO OTHECTH BBICOKYIO
TOYHOCTh U3MEPEHHUS, BOZMOKHOCTH OJTHOBPEMEHHOT'O KOHTPOJISI HECKOJIBKHX MapaMeTpoOB U pa3MepoB U
COBMEIIIEHUE ONepaLuii KOHTPOJIS C BEIUUCIUTEIBbHBIMU ONEPALUAMH, BO3MOXKXHOCTh KOHTPOJISI pa3MepOB
B TPYIHOJOCTYITHBIX MECTaX JieTajell MalluH (OTBEPCTUS OUYCHb MAJIBIX Pa3MEpOB, TITyOOKHE OTBEPCTUS U
T. 1.).

B mnHeBMaTHyecKMX CcHCTeMax KOHTpOJII JIMHEHHBIX pa3MepoB Haubojee pacrnpoCTpaHeHbI
KOHTAKTHbIE MeTOAbl H3MepeHus. IlepBUuYHBIE KOHTaKTHBIE NpPeoOpa3oBaTeNN HENOCPEICTBEHHO
CompHKacaloTcsi ¢ 00bekToM KOHTpois. KoHcTpykmum mpeoOpasoBareneil yHH(PHUIMPOBaHBL ITO
npeoOpa3oBaTeln ¢ MapuKOBOH, KOHWYECKOH U IUIOCKON 3aCIIOHKaMH.

[THeBMaTHYEeCKM KOHTAKTHBIN MpeoOpa3oBaTelib ¢ MIAPUKOBOM 3aCIIOHKOM (PUC. 57) COCTOUT U3
BTYJKHU 2 C pe3b00BBIM WM LWIMHAPUYECKUM IOCA0YHBIM MECTOM IO Hapy>KHOMY JuameTpy. BHyTtpu
BTYJKM HaxonuTcs mapuk 1. OTBepcTHE BTYJKH, BBIOJHEHHOE B 3aBHCHMOCTH OT pa3Mepa LIapuka,
3aKaHYMBAETCS C OJHOW CTOPOHBI KOHYCOOOpa3HbIM cykeHueM. CKaTblii BO3AyX, MOJABAEMBIH BO
BTYJKY, NpPWKHMAeT INApUK W3HYTPH BTYJIKH K KOHYCHOW TMOBEpXHOCTU. Ilpm Haxatum Ha
BBICTYNAIOLIYIO0 M3 BTYJIKHU HApPYXKy 4acTh IIApUKa 00paszyercs 3a30p MEXIy KOHYCHOH MOBEPXHOCTbHIO
BTYJKM M IIapuKoM. VI3MeHeHWe [aBieHHs BO3JyXa MPONOPIHOHAIBHO TEPEMENICHUI0 IapuKa
OTHOCUTEJIBHO BTYJIKH. IIHEeBMaTHMUeCKu!l KOHTAKTHBIM mpeoOpazoBaTenb € LIAPUKOBON 3aCIOHKOM
MI03BOJISIET MOJIYYUTh AMaIa30H u3MepeHuit 1o 200 Mxm.

’ 2 Pucynok 57 - [ITHeBMaTu4eCcKuil KOHTAaKTHBIN

npeoOpa3oBaTelib C apUKOBON 3aCIIOHKON

[THeBMaTH4eCcKMil KOHTAKTHBIN MTPe0Opa3oBaTesb C MIAPUKOBOM 3aCIIOHKOM SBIISETCS IEPBUYHBIM,
TaKk KaK MMEHHO OH COINpHKacaercsi ¢ oOpadaTbIBaeMOM JieTalbio U JaeT MEpPBUYHYIO HH(pOpMaIHio 00
U3MEHEHMH pa3Mepa B Ipolecce 0OpaObOTKU IpU aKTUBHOM KOHTPOJE, MO0 O COOTBETCTBHM JETAIH
TpeOOBaHUAM YepTexka MPU IPUEMOYHOM KOHTpoJje. UToObI MpeBpaTuTh 3Ty NEPBUUHYIO0 MH(OpMAIUIO B
U3MEPUTEIIBHYI0O MOXHO IOJIB3YKOTCS ITHEBMATUYECKUMHU HW3MEPUTEIBHBIMM JaTYUKAMM Pa3IMIHBIX
MoUUKALHHA, HAPUMEpP MTHEBMO3JIEKTPUUECKUMU JJATYUNKaMU MEMOPAHHOT'O THIIA.

B npoMmbIUIEHHOCTH Tak)kKe HaxOIAT MPUMEHEHHE IbE303JIEKTPUUECKHUe IMpeoOpa3oBaTenu, y
KOTOPBIX IEPEMELICHUE W3MEPUTEIIBHOIO CTEPXKHSA IMPUBOAUT K IIOSBICHUIO HAa IOBEPXHOCTHU
KPHUCTAJIJIOB, HAXOAIIMXCS BHYTPH NpeoOpa3oBaTeis, IPOTUBOMOIOKHBIX 3JIEKTPOCTATHUECKUX 3apsi/I0B;
eMKOCTHBIE TpeoOpa3oBaresn, mpeoOpasyrolie H3MEHEHHE BXOAHOM BEJIWYMHBI B HW3MEHEHUE
INEKTPUUYECKON EMKOCTH; PaJHMOU30TOIIHBIE U PEHTTEHOBCKHE, OCHOBAHHBIE Ha MCIOJIb30BAHUH CBOWCTB
PAIUOAKTUBHBIX U PEHTICHOBCKUX W3JIyYEHUUN MPOHUKATHh 4YEPe3 BEILUECTBO WIM OTPAXaTbCs OT HETO U
Ipyrue mpeoOpa3oBareil, OCHOBAHHBIE HAa PAa3IMYHBIX MPHUHIMIAX NpeoOpa3oBaHUS HU3MEPHUTEIbHOU
uHpopMaluu.

Ot mnpeoOpa3oBaTenu B OOJbIIeH WIM MEHbIIEH CTENEHW WCIONb3YIOTCS B  CPEICTBa
aBTOMATUYECKOr0 KOHTPOJIA. CUCTEMBl aBTOMATUUYECKOTO aKTUBHOTO KOHTPOJIS SIBJISIFOTCSI CUCTEMaMHU C
oOpaTHOHN CBsA3bI0. BBIXOAHBIMU MapamMeTpaMu y 3THX CHCTEM SBISIOTCS: pa3Mep oOpabaTbiBaeMoid
JETaJIM, MOJIOXKEHUE PEXKYILIEH KPOMKU MHCTPYMEHTA, IIOJIOKEHHE UCIOJHUTEIBHBIX OPraHOB CTaHKa U
np. BxonaHble mapamMeTpsl CHCTEM AKTHMBHOTO KOHTPOJIS: IPUBOJHBIE OPraHbl CTaHKa — JBUTATENH
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IIPUBOJIOB MCIIOJIHUTEJIbHBIX OPraHOB, AJIEKTPOMAarHWThI, BO3JACHCTBYIOIIME HAa XpPaloBblE WU
30JI0THUKOBBIE YCTPOMCTBA MEXaHU3MOB TI0JJa4H CTAHKOB, U JPYTHE HIEMEHTHI. .

B kaudecTBe mpuMepa pacCMOTPUM TPEXKOHTAKTHYIO CKOOY € 3JEKTPOKOHTAaKTHBIM JaTUYHKOM,
cXxemMa KOTOpOM IpuBeneHa Ha pucyHke 58. CKoObI TaKOro THUIA HCIOJB3YIOT B KaueCTBE CPEICTB
aKTUBHOTO KOHTPOJISI MPH HAPY)KHOM HUTU(GOBAHWU IMIUMHIPHYECKUX JeTaliell Ha HUTU(OBAIBHBIX
cTaHKax. M3mepuTenbHbli HAaKOHEUHHMK 1, pplyar 2, KOHTakThl 3, IITOK 4 M MHIUKATOp S5 SBIAIOTCS
AJIEMEHTAMH 3JICKTPOKOHTAKTHOTO JaT4MKa. B ycTpolicTBaX aKTUBHOI'O KOHTPOJS THIA CKOO JaTYMKHU
SBJIAIOTCS. OCHOBHOM 4aCThIO U3MEPUTEIBHON CUCTEMBI.

Pucynox 58 - CxeMa TpeXKOHTaKTHOH CKOOBI

B nauane numdoBaHus MTOK AaTYMKA MOIHAT. YTIOBOU phlYar OTTSITUBAETCS MPYKUHOU BIEBO,
3aMbIKas TOABM)XHBIA KOHTAKT C HEMOJBMKHBIM JIEBBIM. OJTa Tapa KOHTAaKTOB 3aMbIKAeT IIEIb,
BKJTFOYAIOIYI0 YEPHOBYIO IMOauy NIIU(GOBAILHOTO cTaHKa. [lo Mepe CHATHS MpUITycKa IITOK JaT4uKa
MOCTETIEHHO omnyckaerca. Korja OCHOBHOM MPUITYCK CHAT M HY)XHO TEpPEeXOJUTh Ha YHCTOBOE
IHJ'II/I(i)OBaHI/Ie, IOTOK CBOMM BBICTYIIOM IIOBOPAYMBACT pbIyar, KOTOpBIfI OTBOOUT HOI[BH)I(HBIﬁ KOHTAKT
BIIPaBO, pa3MbIKasl IIEMb YEPHOBOI MOJaYM U aBTOMAaTUYECKH BKIIIOYAsl PEKUM YUCTOBOTO HITH(POBAHMS.
Korna ACTAJIb MOJYy4YUT SaI[aHHLIﬁ pPasMEp, pbldar KOHTAKTa KOCHETCA IIPABOr0 KOHTAKTa W CTAHOK
ABTOMATUYECKU BBIKIIOUUTCSA. Ha pa3Mepsl, COOTBETCTBYIONIME OKOHYAHHIO YEPHOBOTO U UHCTOBOTO
IHJ'II/I(i)OBaHI/Iﬂ, JaTYUK HACTpauBarOT IO I3TAJIOHHBIM AOCTAJISAM. ,21]'[5[ AKTUBHOI'0 KOHTPOJISA B IPOLECCE
nuii@oBaHus TMPUMEHSIOT CKOOBI € HWHAYKTUBHBIMH, ITHEBMOAJIEKTPOKOHTAKTHBIMU U JPYTUMU
JaTyuKaMu.

Jis u3MepeHusT HMHCTPYMEHTa, 3aroTOBKM M 00paboTaHHON wuimu oOpabaThiBaeMOi JeTanu
HEMOCPCACTBCHHO HAa CTAHKE HMCITOJIB3YIOT TAKXKE TaAKTHJIbHBIC JAaTYUKH, pa6OTaIOHII/IC OT IPUKOCHOBCHUA
K wu3MepseMod TOBEepXHOCTH. JlaTumk sBisieTcs (AKTUYECKU TMPEIM3UOHHBIM MEPEeKII0YaTeIeM,
BBIJAIOIUM CHUTHAJI B MOMCHT IMPUKOCHOBCHUA K JCTAJIN. IIo nporpaMmMe KOHTPOJIA IIMHUHACIIbL CTaHKa C
YCTaHOBJICHHBIM HAa HEM TAKTWJIBHBIM JIaTYMKOM TMEpPEeMEeNIaeTcss 10 MOMEHTa COMPUKOCHOBEHHS IyIia
natyrka c jgetanbio. CHrHam KacaHHs TepelaeTcsl CHCTEME YHWCIIOBOTO IMPOTPAMMHOTO YIIPAaBIICHUS
cranka. [Ipu sToM B crucTteMe ympaBieHUs (QUKCHPYETCS BEIHUYMHA MEPEMEIEeHUs 0 U3MEPHUTEIbHBIM
npeoOpa3zoBarensiM OOpaTHOW CBsSI3W TPUBOJIOB TOJAYM HMHCTPYMEHTAa W BBIYHUCISACTCS KOOpPJIWHATA
KacaHWs TaKTUJIbHOTO JaTuvMka. Korma wu3MepeHuss HE TMPOM3BOAATCS, JaTYMK aBTOMATHYECKH
MepeMeNIacTcsl B HWHCTPYMEHTAJIbHBII Mara3uH cTaHKa. TakuM YCJIOBUSM pabOThl YJOBIIETBOPSIOT
JATYUKH C UCTIONB30BaHUEM HH(PPAKPACHOTO U3ITyUeHUs JJIs Iepeayn CUTHAIA.

VYCTaHOBIEHHEIM HAa CTAaHKE TaKTWJILHBIN JaTYUK HCIHOJB3YETCA HE TOJBKO JIA HU3MCPCHUA
oOpabaTeIBaeMbIX JeTaieil, HO U s APYruX (yHKIUI: KOHTPOJIbh COCTOSHUS MHCTPYMEHTA JI0 Hayala
00paboTKH, 0OHAPYKEHHE YPE3MEPHOTO MPHUITYCKa (JUITHETO CJIO0SI METaJJIa Ha 3arOTOBKE), OTCYTCTBHUE
WHCTPYMEHTA WJIM €T0 MOJIOMKA, YCTAHOBKA CTaHKA HA HYNb U KOHTPOJIb MOJIOKEHUS JEeTalu JI0 Havaia

00paboTKH.
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7 CTaTUCTUYECKHE METOAbI KOHTPOJIS

B coBpeMeHHOI TEXHOJIIOTUM pa3IM4yaloT TPU Hpolecca KOHTPOJS KadecTBa BBIMYCKaeMOM
IIPOJYKIIMH, OCHOBAHHBIX Ha MCIIOJIb30BAaHUM TEOPUU BEPOATHOCTEN U MAaTEMAaTUYECKONW CTATUCTUKHU:

1)CrarucTHuecKuil IPUEMOYHBIH KOHTPOJIb KauecTBa NPOAYKIMH; CTaTHCTUYECKHUN TPHUEMOYHBII
KOHTPOJIb KauyecTBa MPOAYKIMH — BBIOOPOYHBIA KOHTPOJIb KauecTBa MPOAYKIMHM, OCHOBAaHHBIA Ha
MIPUMEHEHUH METOJIOB MaTeMaTUYECKOM CTaTUCTUKU Ui MPOBEPKU COOTBETCTBUSI KayecTBa MPOAYKIIUU
YCTQaHOBIICHHBIM TpeOoBaHUAM. CTaTUCTHYECKUH MPUEMOYHBIH KOHTPOJb KadecTBa MPOAYKLUHU
MPUMEHSIOT B Te€X cilydasx, korja nposeaeHue 100%-HOro KOHTPOJIS BCeX U3ICIUN, IPEIbIBISIEMbIX B
KOHTPOJMPYEMOM MapTUH MPOIAYKLUHU, TPYAHO OCYIIECTBUTH H3-3a OOJBIIOW MAcCOBOCTH MApPTUU HIIU
HEBO3MOXXHO OCYLIECTBUThH H3-32 TOTO, YTO IMPOBEIECHHUE KOHTPOJS CBSI3aHO C pa3pyUICHUEM E€IUHUI]
MPOAYKIMH U B TO K€ BpPEMs U3BECTHO, YTO A0Js Ae()EKTHBIX €AMHUI] MPOAYKIIUH B MAPTUU JOCTATOYHO
Maa.

2)CTaTUCTUYECKUI aHAIM3 TOYHOCTH TEXHOJOIMYECKOro mpouecca; CTaTHCTHUSCKHN aHalu3
TOYHOCTH TEXHOJOTUYECKOI0 MPOLIEeCcca CIY>KUT JJIsl BBISBICHUS (DAKTOPOB, CHUKAIOUINX €r0 TOYHOCTb.

3)CraTucTHYECKOE  PEryJIMpOBaHUE TEXHOJIOTHYECKOTO mpoiiecca. Craructuueckoe
PEryJIMpOBaHUE TEXHOJIOTHMUECKOTo Mpollecca HAMpPaBIIEHO Ha MPEJOTBpAIICHHE MOSIBICHUS Opaka MpH
W3rOTOBJICHUM MAPTUU MPOIYKIMH. Takoil KOHTPOJIb MOYKHO OTHECTH K aKTUBHBIM METOJIaM KOHTPOJIS.

[To BBIMOMHEHUIO TaKOW KOHTPOJb SBIAETCS BHIOOPOYHBIM. M3 OQONbLION MapTUU MPOAYKIUHU
OepyT OJHY WJIHM HECKOJBKO CIYYalHBIX BBIOOPOK, pe3yJabTaThl M3MEPEHHS KOTOPHIX 00padaThIBaroT
METOJIaMU MaTeMaTUYECKON CTAaTUCTHUKHU.

OObemM BBIOOPKM M TPUEMOYHOE YHCIO XapaKTEPH3YIOT IUIAaH KOHTPOJIS, COTJIACHO KOTOPOMY
yCTaHABIMBAIOT MPUEMOYHOE U OpakoBoyHOE uucna. [IpueMoyHOE YMCIO SABISETCS KPUTEPUEM IS
NPUEMKH TApTHH TPOMYKIMH, PAaBHBIM MaKCHUMaJIbHOMY YHUCIY Je(QEKTHBIX E€IWHUI] B BBIOOPKE HIIH
npobe B clydyae CTaTUCTUYECKOTO0 MPUEMOYHOTO KOHTPOJS IO ajlbTePHATHBHOMY MPU3HAKY WIH
COOTBETCTBYIOLIEMY MpPEIEIbHOMY 3HAUYEHUIO KOHTPOJIUPYEMOTO TapameTrpa B BBIOOPKE WM MPoOe B
cllydae CTaTHCTUYECKOTO MPUEMOYHOT0 KOHTPOJIS IO KOJTHMYECTBEHHOMY MPU3HAKY.

bpakoBouHOEe 4MCIIO SBISETCS KpUTEpUeM sl 3a0pakOBKM NApTUU MPOAYKLUHU, PABHBIM
MUHUMAJIbHOMY 4YHCITy Je(pEeKTHBIX €IUHHIl B BBIOOpPKE HJIM Npobe B ciydyae CTAaTHCTUYECKOTO
MPUEMOYHOIO0 KOHTPOJII MO QJIbTEPHATUBHOMY NPU3HAKYy WJIM COOTBETCTBYIOIIEMY IPEAEIbHOMY
3HA4YEHUIO0 KOHTPOJIMPYEMOT0 NapaMeTpa B BIOOPKE UM MPOOE B ClIyyae CTaTUCTUYECKOTO IPUEMOYHOT O
KOHTPOJIS 110 KOJINYECTBEHHOMY ITPU3HAKY.

Pemaromee mnpaBwiio, 3apaHee yYCTAHOBJIIEHHOE, IPUMEHSIOT MJI IPUHATHA  PEILEHUs
OTHOCHUTENIbHO MPHUEMKH WM OTKJIOHEHHS NapTUU NPOAYKLIHMU IO pe3yiapTaTaMm ee KOHTpoussd. Jlis
NPUHATUS PEIIEHUs] OTHOCUTEIbHO NPUEMKH MM OTKIOHEHHs MapTUU MPOIYKIHHU MOXKET OBITh
MIPEeyCMOTPEHA ONPEEIICHHAs COBOKYITHOCTh PEIIAIONINX MPaBUIL.

[locnenyromas OLEHKA CIYXHUT Ul YCTaHOBJIEHHMsS BXOJHOTO M BBIXOJHOTO YPOBHEH
nepexTHOCTH, 3()(PEKTUBHOCTH MPHUHATOro IjaHa KOHTposs. [lo Hel MNpUHMMAIOT peleHHe o
11€J1IeCO00Pa3HOCTH KOPPEKTUPOBAHUS IUIaHA KOHTPOJIA. DTy BEIMYUHY BBIUUCISAIOT KaK (QYHKIUIO
PE3yJIbTaTOB CTATUCTUYECKOIO IPUEMOYHOIO KOHTPOJISI HECKOJIBKUX MapTUHA MPOTYKIIUH.

CraTtucTuueckuii aHaau3 TOYHOCTHM TEXHOJOTMYECKOrO MpOILEecca CIY)KUT JJsl BbIABICHUS
(haKkTOpOB, CHUKAIOIIMX €r0 TOYHOCTh. MeToirKa pelieHus] TaKuX 3a/1ad PH MOMOIIM CTaTUCTUYECKOTO
aHaJln3a CBOJUTCS K CIEAYIOLIEMY:

" [UIAHHPOBaHHUE HCCIEIOBaHMSA, B YaCTHOCTH, OIpejeNieHHe 00beMOB BHIOOPOK M METoJa UX
MOJIyYEHUS;

*  (opMynUpOBaHHE MATEMAaTHUKO-CTATUCTUYECKOTO OMMCAHUs, CO3AaHUE MOJIEIH;

" ONUCaHUE [apaMeTpoB, OTHOCALIMXCA K MOJEIH, U OMNpeleleHHe BbIOOPOUYHBIX
pacnpeneseHui A1 ATUX OLIEHOK;

"  HU3y4YEHHUE COIJIacUsl MEXJy MOJEIbIO U HAOI0IEHUSIMU;

"  pelIeHME 3a/layd OLIEHMBAHUEM HCCIIEYyEMbIX [1apaMETPOB U NPUHATHE MEP B 3aBUCUMOCTH
OT pe3yJbTaTOB UCCIIEIOBAHUSI.

Haubonee  pacrmpocTpaHEHHBIMM  METOAAMU  CTAaTHCTUYECKOTO  aHaJW3a  TOYHOCTHU
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TEXHOJIOTUYECKOT0 Tpollecca SBJSIOTCS CPaBHEHHE CpPEIHHX; CpaBHEHHE NUCIEPCUN; OICHKA
KO3 QHIHEeHTa KOPPENSILNHT; PErPECCUBHBIN aHAIIN3; TUCITIEPCHOHHBIN aHAIN3; aHAIN3 BPEMEHHBIX PSIIOB
Y CJIy9alHBIX TTOCIEA0BATEIHLHOCTEH.

Metox cpaBHEHHUS CpEeIHUX NPUMEHSIOT B TeX ClIydasX, KOriga HEOOXOJWMO YCTaHOBHUTh
COOTBETCTBHE M3rOTOBICHHOTO U3/IENUS ITAJIOHHOMY 00pa3ily WM KOrJa TpeOyeTcs CpaBHUTH 3HAUCHHUS
OJTHOMMEHHBIX TIOKa3aTelell KauecTBa y IByX WK OoJiee TPYII U3ICITHHA.

Meton cpaBHEHHsI JUCIEPCHI TMPUMEHSIOT, Korjma TpeOyercs OIEHUTh HN3MEHYHBOCTH
MoKazaTese KadecTBa (WX paccestHUE) B 3aBUCUMOCTH OT crocoba o0pabOTKH, OOOpYIOBaHUS WIH
Apyrux (HakTopoB.

KoaddummeHT Koppensiuu OleHUBaOT, KOT/ia HaJ0 MPOBEPUTH CTEICHb 3aBUCHMOCTH OJTHOTO
MoKa3aTessl KauecTBa OT APYroro WX B APYTHX MOAOOHBIX CITydasX.

PerpeccroHHbIil aHaNM3 MPUMEHSIOT, KOTJa TpeOyeTcs OICHUTh II0Ka3arelib KadecTBa IO
pe3yabTaTaM HaOJIIOICHUH HA JPYTUMH MTOKa3aTeNIsIMHU.

JIMCTIEpCUOHHBIM aHadW3 MPHUMEHSIOT, KOraa TpeOyeTcss OICHUTh BIUSHHEC TEX WM WHBIX
(akTOpOB Ha HCCIIETyeMBblid TOKa3aTeIh KauyeCTBa.

CraTrcTHYeCKOe PEryIHpOBaHUE TEXHOJIOIMYECKOTO MPOIlecca HAPABJICHO Ha MPEJI0TBpPAIICHUE
MOSIBJICHUS Opaka Py U3TOTOBJICHUU MAPTUU MPOIYKIUH. Takol KOHTPOIh MOKHO OTHECTH K aKTHBHBIM
METOZaM KOHTPOJIA. BBITIOJIHSIOT €ro, MHOTUMH METOJaMH, UMCIOIIMMHU CBOU OOJIAaCTH MPUMEHEHUs, a
TaK)Ke CBOM MPEUMYIICCTBA U HEOCTATKH.

8 OcHOBEI oprann3aiv TCXHUYCCKOI0O KOHTPOJIA

TexHuueckuil KOHTPOJIb Ha MPOU3BOJCTBE SIBJIAETCS HEOOXOAMMBIM 3BEHOM TEXHOJIOTMYECKOTO
IpoLecca Mpou3BOJICTBA U YCTaHABIMBAET OOPATHYIO CBSI3b: TOTOBAs MPOAYKLHS — TEXHOJOTMYECKUI
npornecc. KonTponp kadecTBa JaeT HEOOXOAUMYIO MH(POPMALMIO O XOJ€ TEXHOJIOIMYECKOIo Impolecca
W3TOTOBJICHUS JUI NPHUHATHS PELIEHUH O KOPPEKTUPOBKE TEXHOJIOIMYECKOTO IMPOLEcCa WIH HHOTO
BO3JEHCTBUS HA KOHEYHBIM pE3yJIbTaT NMPOU3BOACTBA — IOJIYYEHHE I'OTOBOM NPOAYKIMH 33aJaHHOTO
Ka4ecTBa.

KoHTposb kadyecTBa B BUJIe, KOHTPOJIBHBIX OIIEpallMii BXOJUT B COCTaB TEXHOJIOIMH U3TOTOBJICHUS
MPOJYKIMH, B €€ CTOUMOCTb. JDTOT KOHTPOJb Ha BCEX 3Talax MPOU3BOJCTBA OT 3arOTOBUTEIBHOTO 0
cOOpKM M YNAaKOBKM MaIllMH OCYILECTBIIET CHelMaibHas ciayxk0a TexHudeckoro KoHTpois. Ha
OO0JIBIIMHCTBE MAIIMHOCTPOUTENIbHBIX MPEANPUATHI 3Ta KOHTPOJIbHAS CTy>K0a BbIJIEJIEHA B ClIEUaTbHBIN
OT/IeN1, Ha3bIBaeMblIi oT/1es10M TexHudeckoro koutpous (OTK).

Opranuzanus TEXHUYECKOIO KOHTPOJS Ha 3aBOAE 3aBUCUT OT XapakTepa BbITyCKaeMOn
IIPOAYKIMM M OT THIA Ipou3BoAcTBa. Hanpumep, npu cepuilHOM NPOU3BOJICTBE MOKHO IIPUMEHSATH HE
CIUIOIIHOM KOHTPOJIb JeTaliel, a BbIOopouHbIi. [Ipn ycTaHOBUBIIEMCS] TEXHOJIOTHYECKOM IpOIIECCE BCe
pasMepsl U MapaMeTphl AeTanell 0CTal0TCs OJIMHAKOBBIMU /10 HApyLIeHUs CTaOUIBHOCTH 3TOTO MpoLecca.
JIocTaTo4HO IPOBEPATH OTAEIBHBIC MAPTUH JACTANEH 4Yepe3 ONPENCICHHbIE IPOMEKYTKH BPEMEHU M3
IIPOU3BOJICTBA, U [0 HUM CYJIUTh O KAUECTBE BCEX BBIITYCKAEMBIX JI€TaJIEN OJTHOTO HAMMEHOBAHUSI.

Bces u3roroBiieHHas 3aBOJIOM HPOAYKIIHS MOXET ObITh NOCTaBlieHa MOTPEOUTETIO TOJIBKO IMOCIIEe
npuemku ee OTK u odopmiieHUs! B YCTaHOBJIEHHOM HOPSIIKE JOKYMEHTOB, YIOCTOBEPSIONINX KadeCTBO
ATOM MPOAYKIUH.

OcHogHble 3a1aun, pemaemble OTK, cnenyronue:

O BXOJIHOM KOHTPOJIb Ka4€CTBA ChIPbs, MATEPHAIIOB, KOMIUIEKTYIOIUX U3JEJINNA, HHCTPYMEHTOB U
T. I.; CBOEBPEMEHHOE M OOOCHOBAHHOE NPEIbABICHHE NpPETeH3MH (peKiIaMaruil) MocTaBIIMKaM 3a
HEKa4YE€CTBEHHBIE ITOCTABKU;

O KOHTpPOJb COOJIOZCHUS] TEXHOJIOTMYECKON TUCHUIUIMHBI, T. €. HOPM M PEKUMOB 00pabOTKH
3aroTOBOK, MpaBUJ COOPKM U HCIBITAaHUM COOPOYHBIX €IWHUI] M MAalIMH, TpeOOBaHMH K OTJEJIKE,
YIIaKOBKE ¥ KOHCEPBALMU MPOAYKLUHU U IPYTUX TEXHOIOIMUECKHUX MPOLIECCOB NU3TOTOBJICHHUS,

® OIEpPAalMOHHBI KOHTPOJIb — IIPOBEPKA KadecTBa HEMOCPEACTBEHHO BO BPEMS WIH IOCIE
TEXHOJIOTMYECKOM OIepanuu;

® [IPUEMOYHBI KOHTPOJIb, IO PE3yJIbTaTaM KOTOPOrO NPHUHUMAIOT PELIEHHE O MNPUTOAHOCTH
IPOAYKIMH K TOCTaBKE MOTPEOUTEIIO M UCIIOIB30BAHUIO IO HA3HAUCHUIO;
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® [peAbsABICHUE TOTOBOW MPUHATOW MPOAYKLUU NPEICTAaBUTENSAM 3aKa3uuka B Clydasx,
NPEIYCMOTPEHHBIX YCIOBUSMH IIOCTABKH KOHKPETHOM MPOAYKINHU, U 0(pOpMIICHHE JOKYMEHTOB
Ha MPUHATYIO NPOAYKLHIO;

® KOHTpPOJb COOJNIONEHUS TIPaBMJ XpaHEHHS M TPAHCHOPTUPOBAHUS KaK 3arOTOBOK H
noiy(abpuKaToB, TaK U FOTOBOW MPOAYKIUH BHYTPU MPEANPUATUS U KOHTPOJIb COOJIIOICHHS
IIPABWJI OTTPY3KH U3ACIUN;

® y4yeT IpeTeH3Ui (pexjamaliiil) Ha HECOOTBETCTBUE BBIITYCKA€MOW MPOAYKIIMH YCTaHOBJIEHHBIM
TpeOOBaHUSM, Y4acTHE€ B PACCMOTPEHHMU NPETEH3UMM U KOHTPOJIb 32 BBINOJHEHUEM
MEpONPUATHIA 0 YCTPAHEHHUIO IMPHYUH HEIOCTATKOB, OOHAPYKEHHBIX B TEXHOJOTHYECKOM
Ipolrecce pou3BOJICTBA;

e yuyeT Opaka U ero cTporas U30JsLMs OT FOJHON NPOIYKLIUH.

Onepanuyu TEXHHYECKOTO KOHTPOJIA SABIIOTCA HEOTHEMJIEMOW 4YacTbl0 TEXHOJIOTHMYECKOTO
mpouecca  IIPOM3BOJCTBA, IO3TOMY MX  pa3pabaTblBalOT  HApaBHE C  TEXHOJIOTMYECKUMH,
BCIIOMOTATEJIbHBIMHA U IOATOTOBUTEIBHBIMU OIEPALIUSIMU M BHOCST B YTBEP)KICHHBIE TEXHOJIOTHYECKUE
IIPOLECCHl Ul KaXJIOro M3JENus, BBIIYCKaeMoro 3aBojaoM. llocienoBaTelbHOCTh TEXHUYECKOIO
KOHTPOJISI — COOCTBEHHO KOHTPOJIbHBIE OINEPALUH, UX PEKUMBI, METObI, TEXHUUYECKasi OCHAIIEHHOCTh
MU3MEPUTENIbHON U UCHBITaTEIbHONM TEXHUKOW, JPYTMMHU CIOBaMH, CUCTEMa TEXHHYECKOI'0 KOHTPOJIS BO
Bceil monHoTe obOs3atenbHO cornacyercs ¢ OTK. Kpome Toro, obssarensHo cormacyerca ¢ OTK u
HOPMHPOBAaHNE KOHTPOJBHBIX ONepaluid, uX Tapudukanus, T. €. yCTAHOBJICHUE YPOBHS KBaJM(UKAIIUH
IUI TIPOBEACHHs KaXKIOM W3 KOHTPOJBHBIX onepauuil. Bce M3MEHEHHs B CHUCTEME TEXHHYECKOTO
KOHTPOJISl TAK)KE HE ACUCTBUTENBHBI Oe3 cormacoBanus ¢ OTK.

Bropo BXOJHOI0 KOHTPOJISI OCYLIECTBIsET (DYHKIIMM BXOJHOI'O KOHTPOJIS MOCTYMAIOLIETO ChIPbS,
MaTepUajoB, KOMIUIEKTYIOIUX U3JeNUi. 3ajjaya BXOJHOIO KOHTPOJII — IPEAOTBpAlllEHUE HaIlPacHbIX
3aTpaT TpyAa M BPEMEHM, a TAK)KE MAaTEPUAIBHBIX CPEACTB IIyTEM HEIONMYLICHHsS HEKAa4eCTBEHHBIX
KOMIUIEKTYIOIIUX U3/AETUH, ChIpbs U MAaTEpUajIoB B IPOU3BOJICTBO.

bropo texnuyeckoro xkoHtpois (bTK) B mexax mpeanpusTuss NpOBOAUT OCHOBHYIO paloOTy IO
MIPEIYIPEKJACHAI0O Opaka M CHUCTEMAaTHYECKOM OIleHKEe KadecTBa Ha ypoBHe cBoero mexa. BTK
o0ecreynBaroT BBIOJHEHHE PAKTUYECKH Beex 3anad, crosmux nepea OTK. Paborhuku nexossix BTK
3aHUMAIOTCS KOHTPOJIEM KadecTBa MPOIYKIIMU KaK B CIIEIUAIFHO 00OpPYIOBAHHBIX MOMEIIEHUSIX, TaK H
HEMOCPEJCTBEHHO Ha TEXHOJIOTMYECKHUX YYacTKaX M JUHHMAX 0OpabOTKM M COOpPKM M3AEIMHA WIM HX
yacTel. OHU BBINOJHSIOT BCE KOHTPOJIbHBIE OIEpAIiK, NPEAYCMOTPEHHbIE TEXHOIOTHEH KOHTPOJS AJs
JAHHOU MPOJYKIIMM HAa UX y4YacTKe, MOJAACPKHUBAIOT CBA3b C LIEXaMU M y4acTKaMM 3aBOJA, OT KOTOPBIX
MIOJIy4aroT 3arOTOBKH ISl CBOEH pabOThI M KOTOPHIM OTIPABIIAIOT FOTOBYIO MPOAYKLIHIO CBOETO IIeXa.

Texnuueckoe Oropo OTK mpoBoauT aHanmu3 Opaka M pa3pabaTbiBaeT C Y4acTHEM JPYIHX
3aMHTEPECOBAHHBIX OTAENIOB, CIYXKO M LIEXOB 3aBOJia MEPHI 110 CHUKEHHUIO M MPEIOTBpALICHUIO Opaka.
Texauueckoe 6ropo OTK cOBMECTHO C METPOJIOraMH M TEXHOJIOTaMH BHEPSET IPOrPECCUBHBIE CPECTBA
KOHTPOJISI U UCIBITAaHUN, pa3padaThIBA€T U BHEAPSET HEOOXOIUMBIE HCIBITATENbHBIE CTEHJIbI KaK JUIs
BXOJTHOTO KOHTPOJIS, TaK M JJIl UCHBITAaHUN Y3JI0B U roToBBIX M3aenuid. Texnudeckoe 6ropo OTK mpu
HEO0OXOJIMMOCTH MOJKET MPOBOJUTH pa3pabOTKy M BHEIPEHHE CTATHUCTUYECKHMX METOJIOB KOHTPOJS U
PETyJIMPOBaHMSI TEXHOJIOTUYECKUX ITPOLIECCOB.

['maBHBIMM 3a/1a4yaMH OTJ€JIa TEXHUYECKOT0 KOHTPOJISI B COOTBETCTBUM C TUIIOBBIM IOJIOKEHHEM
ABJISIETCA TPENOTBpAIlEHUE BBITYCKAa MPOAYKLMH, HE COOTBETCTBYIOIIEH TpeOOBAHUSM HOPMATHBHO-
TEXHUYECKON JOKYMEHTAIlMM, a TaKKe YKpelJieHHEe MPOM3BOACTBEHHON AMCUMILUIMHBI U MOBBILICHHE
OTBETCTBEHHOCTH BCEX 3BEHBEB IPOM3BOACTBA 3a KadeCTBO BBIIyCKaeMoil mpoaykuuu. Otnen
TEXHUYECKOT0 KOHTPOJIS SBJISETCS CAMOCTOSITENIbHOM CTPYKTYPHOM €IMHUIIEH PENIPUATHS U HE 3aBUCUT
otr apyrux ero ciayx0. Ctpykrypa u mratsl OTK nmpennpustus pazpabaTbIBalOTCs ¢ yY4ETOM XapakTepa
MIPOM3BOJICTBA, & TAKXKE TPYAOEMKOCTH ONEPALNA TEXHUYECKOTO KOHTPOJIS.

HenocpencTBeHHBI KOHTPOJIb 3a KayeCTBOM MPOAYKLUHU OCYLIECTBISIOT PaOOTHHUKH CIYXKOBI
TEXHUUYECKOI0 KOHTPOJIA B Liexax npeanpustus. [Ipasa u o0s3anHOCTH 3TOI KaTeropuu padotHukoB OTK

perIaMeHTHPOBAHBI.
Kontponep OTK umeer cnemyrormiue mpaBa u 00sS3aHHOCTH:
. OpakoBaTh MPOAYKIIUIO, HE COOTBETCTBYIOIIYIO YEPTEKaM U TEXHUUECKUM YCIOBUSIM;
. BO3BpamaTh Ha JOpPa0OTKY TMPOAYKIHIO, HE COOTBETCTBYIONIYIO TpEOOBaHHSIM
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HOpMaTI/IBHO-TGXHI/I‘-IeCKOﬁ JOKYMCHTAIlUU,

. HE TPHHUMATh Ha KOHTPOJIb TMPOXYKIMIO 0€3 COOTBETCTBYIOIIECH COMPOBOIMTEIHHON
AOKYMCHTAIUU;

. HPOBEPSATh COOTBETCTBUE KOJMYECTBA MPEABSIBICHHBIX JETaleil CONpPOBOIUTEIBHOM
AOKYMCHTAIUH;

. CBOEBPEMEHHO M IPABHIBHO 0GOPMIIATH KOHTPOJIBHYIO TOKYMEHTAIINIO;

. coo0mare O TMOSIBJIGHUM MAacCOBOTO Opaka MpPOM3BOACTBEHHOMY U KOHTPOJIBHOMY
MacTepam;

u MMPOBEPATH NPUT'OJHOCTH USMCPUTCIIBHOI'O MHCTPYMCHTA.

[Ipy BBINOJHEHWHM KOHTPOJBHBIX OMNEPALMM CTApPIIMI KOHTPOJIBHBIA MacTep, KOHTPOJIbHBIN
MacTep M KOHTPOJIEp PYKOBOJCTBYIOTCS COOTBETCTBYIOLIECH TEXHOJOTMYECKOW JOKYMEHTalUeu
TEXHUYECKOTO KOHTPOJIA.

TexHuYecKui KOHTPOJIb B IPOLECCE TPOU3BOCTBA
Texnnueckass nokymeHtauusa. B coorBerctBuu co cra"papramu ECTJl npexycMoTpeHbI
CJIELYIOIINE YETHIPE IPYIIIBI TEXHOJIOTHYECKUX TOKYMEHTOB TEXHUYECKOTO KOHTPOJIS, IPUMEHAEMBIX:

. npu  pa3pabOTKe MapIIPYTHBIX M  MapLIPYTHO-ONEPALMOHHBIX  TEXHOJIOTMUYECKUX
IIPOLIECCOB TEXHUYECKOIO0 KOHTPOJIS,

. IIpH pa3paboOTKe ONEPaMOHHBIX TEXHOJIOTHYECKUX MPOLIECCOB TEXHUYECKOTO0 KOHTPOJIS;

= JUIsL PETUCTPALIMU PE3YJIbTaTOB U3MEPEHUN U KOHTPOJIS;

. IIpU IJITAHUPOBAHUH, YUETE U KOHTPOJIE 32 COONIIOAEHUEM TEXHOJIOIMUECKOMN TUCHUIUIMHBI.

OCHOBHBIM JJOKyMEHTOM TE€XHHUYECKOr0o KOHTpouisd B cooTBeTcTBUH ¢ 'OCT 3.1502—85 sBnsercs
ONEpallMOHHAsl KapTa TEXHUYECKOro KOHTpoist. OHa mpeaHa3HadeHa Ui OIMCAHUS COACPIKaHUS
TEXHOJIOTUYECKON OIepali TEXHUYECKOT0 KOHTPOIISA C yKa3aHHUEM COJEpKaHHS U MOCIeI0BaTeIbHOCTH
BBITIOJIHEHUS TIEPEX0/0B, a TAaKXKe MPUMEHIEMBIX IIPH 3TOM METOAOB U CPEICTB. B onepanmonHol kapTe
MPUBOJATCS JIAaHHBIE O CPEACTBAX KOHTPOJS — TPUCIOCOONICHUSAX, Npubopax, HHCTPYMEHTaX.
CranmapToM TpeayCMOTPEHBI KapThl JIBYX BHJIOB: OJHA HMMEET IOJe IS 3CKU3a KOHTPOIUPYEMOit
JIeTalii, a BTOpas TaKoro MOJs He MMEET U MPUMEHSeTCS ¢ KapToil 3cku30B, BeimonHsemoi mo 'OCT
3.1105—=84, unm ¢ KOHCTPYKTOPCKHM YEPTEIKOM.

HauOonee mmpoko Ha MAaIIMHOCTPOUTEIBHBIX MNPEANPHUATUAX AT OQOpPMIICHUS Ppe3yJIbTaToB
KOHTPOJISI TIPUMEHSIOT TMACIopTa M JKypHAJIBl KOHTPOJIS, TEXHOJIOTHYECKHE OMPKH, KapThl M3MEPEHHU.
OTH JTOKyMEHTBl NpU O(QOPMIICHMM KOHTPOJS HCIOJNB3YIOT Kak CaMOCTOATEeNbHble. B KoMmiekT
JOKYMEHTOB, O(QOPMIIIEMBIX KaK NaclOpT KOHTPOJIS, BXOJST: TUTYJIBHBIA JIHCT; TEXHOJOTHUYECKUI
NacropT; KapThl U3MEPEHUH M ICKU30B; KOMIUIEKTOBOYHAsI BEJJOMOCTb; BEAOMOCTh 3aMEUaHMii; KapThl
MOBPEXJICHUI M PETYTUPOBOK; CBHJETENHCTBO O Tpuemke. OnHOW W3 pPa3sHOBUAHOCTEH macrmopra
KOHTPOJIS SIBJIIETCSI TEXHOJIOTHYECKasi OUpKa, KoTopast oopMIIsieTCsl Ha HECKOJIBKO €AMHUL] u3enuid. B
’KypHaJe KOHTPOJISI COOpaHbI TOKYMEHTHI, 0()OPMIIEHHBIE TIPY BBIMOJIHEHHH TEXHOJIIOTHIECKOTO TpoIiecca
WIN ONepaly TEXHUYECKOro KOHTPOoJs. Pa3nnyaror *ypHasasl KOHTPOJIS MaTepHaioB, TEXHOIOIMYECKHX
nporeccoB, m3aenuit. s odopmiieHHss KOHTpPOJS HMHOTJA WCIONB3YIOT METOH KJICHMEHHs, T. €.
HaHECEHUs] Ha M3JeJHe 3HAKOB, YIOCTOBEPSIOUIMX ero KadecTBO. D@OpMbl JOKYMEHTOB, KOTOPBIMHU
opOpMIISIOT pe3yibTaThl KOHTpoJig, peraameHTupoBanbl ['OCTamu. OCHOBHBIM TPaBUIIOM TpHU
MIPOBE/IEHUU KOHTPOJIBHBIX OMNepalMii sBIsSETCsS Cleayrollee: BO BCEH MapTHHM NMPOBEPSEMbIX JeTaleit
KOHTPOJIMPYIOT CHadaa OJIMH pa3Mep U TOJIBKO ITOCIIE 3TOTO MEPEXOIAT K KOHTPOIIO JIPYroro.

IIpy NpPOEKTUPOBAHMM CHUCTEMbl TEXHHYECKOTO KOHTPOJIS Ha MPEeInpUiTHH HEoOXOIUMO
COOITIOIaTh MTPUHIIMIIBI CTAHJAPTH3AIMH, CHCTEMHOCTH, ONITUMU3AINH, JHHAMUYHOCTH, aBTOMATH3aIlNH,
MIPEEMCTBEHHOCTH U aJIalTaIiH.

[TpuHIMT cTaHIAPTHU3AIUN COCTOMT B TOM, YTO OCHOBHBIE TPEOOBAHHS K CHCTEME TEXHUYECKOTO
KOHTpoONsl  IU(QepeHInpyIOTCs, pEerJaMeHTUPYIOTCS M OOECleYMBaIOTCs  TOCyAapCTBEHHBIMHU
CTaHIapTaMH, CTAaHAAPTAMHU TPEIANPHUATHS U TEXHHUECKIMH YCIOBUSIMHU.

[IpyHIMO CHCTEMHOCTH 3aKiI04aeTcs B TOM, YTO THPOIECCHl TEXHMYECKOTO KOHTPOJIS
paccMaTpUBAIOT B MX B3aWMOCBS3M C OCHOBHBIMH TEXHOJOTWYECKHMH TPOIECCAMH, T. €. OIEpaluu
TEXHUYECKOT0 KOHTPOJII OpraHMYeCKH BKIIOYAIOT B TEXHOJOTHYECKUH IMpoIecC H3TOTOBJICHUS,
HKCIUTYyaTallMH UM PEMOHTA U3CIHSL.
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HpI/IHI_[I/IH OInTUMH3aAIIUN CBOAUTCA K BI:IGOpy TaKUX BHUJO0B, MCTOJOB U CPCACTB TCXHUYCCKOTO
KOHTPOJIS, KOTOPBIE P MAHUMAIIBHBIX 3aTpaTtax 00ecreuynBaoT ero MakCUMaITbHYIO 3 ()EKTUBHOCTb.

[IpyHOKII JUHAMHUYHOCTH INPELyCMATPUBACT BO3MOXHOCTb HEIPEPBIBHOTO PA3BUTHUS U
COBEPIICHCTBOBAHMSI CUCTEMbI TEXHUYECKOTO KOHTPOJISI C YIETOM TPEOOBaHUH TEXHHUYECKOTO IIporpecca.

HpI/IHI_[I/IH aBTOMaTu3aluu COCTOUT B MAKCUMAJIbHOM HCIIOJIL30BAaHHUU CPCACTB BBEIYUCIATEIBHOMN
TEXHUKU B CHCTEME TEXHUYECKOTO KOHTPOJISL.

HpI/IHI_[I/IH MNPECMCTBCHHOCTH 3aKIHOYACTCd B MAKCHUMAJIbHOM HCIIOJIB30BAHHMU HE TOJIBKO BCEX
BO3MOYKHOCTEH CaMoro MpEeArpusTdsi, HO U IEPEJOBOTO ONbITAa Pa3padOTKH CHCTEM TEXHUYECKOTO
KOHTPOJIA HA IPYTUX MPEANPUATUAX.

[lpuHIMN ajmanTanuu MPEAIoNiaraeT WCIOJB30BAaHHE B CHUCTEME TEXHHUYECKOTO KOHTPOJIS
JJIEMEHTOB, OOECIICUMBAIOIINX OBICTPYIO MPHUCIOCOOIIEMOCTh CHUCTEMBI K CHEIU(PUKE OOBEKTOB
KOHTPOJISI B YCIIOBHSIX YaCTO U3MEHSFOIINXCS BUIOB BBITYCKAEMOM MPOAYKIINH.
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