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BBE/JIEHHUE

Hac okpyxaeT orpoMHO€ KOJMYECTBO MAIlIUH, KOTOPbIE MPU3BAHBI 00ECIICUUTD
KOM(pOPTHBIE YCJIOBHUS KU3HU YENOBEKY. M WX KOIMYECTBO C KaXIbIM TOJOM
yBenmuuBaeTca. (COBEpPIICHCTBYIOTCS pPaHEE CIPOCKTUPOBAHHBIE M CO3JAKOTCA
NPUHLUNHAAIBHO HOBBIE MAIIMHBI, YTO 3aCTAaBJSET U3MEHSATHCA U MPOU3BOJACTBECHHBIC
IPOLIECChI, BO3HUKAET HOBOE 000PYI0BaHUE, TEXHOJIOTUHU, B TOM YHCIIE€ U TO, KOTOpHIE
UCIIOJIB3YIOTCS ITPU KOHTPOJIE U3ICTTUH.

KoHTponb  siBAsieTCST HEOThEMJIEMOM 4YacThiO JIFOOOTO0  TEXHOJOTUYECKOIO
npolecca, OH OyKBaJIbHO MPOHU3BIBAET BCE ATAIbl MPOU3BOJICTBA U3/ENHs, O€3 HETO HE
00ONTHUCH U MpHU JIePEeKTaAMU U PEMOHTE, IPU OTPAOOTKE TEXHOJIOTHUYECKUX MPOIIECCOB
U ynpaBieHud uMU. HempaBuiibHO BBIOpaHHBIE CPEJICTBA M TEXHOJOTUS KOHTPOJIS
MOTYT  OBITh  OPUYMHOM  OOJBIIMX  MaTEpHANbHBIX  TOTEPh,  CHU3UTH
KOHKYPEHTOCIIOCOOHOCTh Mpeanpusitus. B To ke BpeMsi HEOOOCHOBAHHO 3aBBIIIICHHBIC
TOYHOCTh U 00bEM KOHTPOJIS MPUBOJST K YBETUYECHUIO CEOECTOMMOCTH U3JICIHS.

B cBiI3M C O3TUM  MHXEHEPY-TEXHOJOTY  CHEHUAIUCTy B  00JlacTH
MAIIIMHOCTPOUTEIIBHOTO  IMPOW3BOJICTBA B CBOEW NPAKTUYECKOM JEATEIbHOCTH
MPUXOJIUTCS MPUHUMATh PEIICHUSI O BIOOPE METOJIOB U CPEACTB KOHTpOJIst. [[st aTOro
OH JIOJDKEH 00JaJaTh COOTBETCTBYIOUIMMHU 3HAHUSAMHU U yMeHuUsMH. C 3TOH IIeNbi0 B
nporpaMMmy HOATOTOBKH crienraibHOCTH 151001 «TexHomoruss MammHOCTPOCHUS» U
OBLIT BKJIIOUEH YUeOHBIN Kypc «TeXHOIOrHs KOHTPOJIS U UCIIBITAHUM MaIIH).

1 ITonsTHE KayecTBA MPOIYKIIUU

[Iponecc co3maHuss MalIMHBI BKJIOYAEeT TPU dTamna: MOPOECKTUPOBAHUE,
W3rOTOBJIEHHE W  KOHTpOJb. Bce Tpu 23rana  SABIAKOTCS  TPYHAOEMKHUMHU,
B3aMMOINPOHUKAIOIIMMH W B KOMIUIEKCE OMPENEISIOT KauecTBO Oyaylied MaiiuHbI
(IpOAYKITMU MAITMHOCTPOUTEIILHOTO TTPOU3BOJICTBA).

[ToTpeOutenu TPOAYKIIMU OTHOCAT K MPOAYKIIUU BHICOKOTO KadeCTBa TaKYIO,
KOTOpasi 6ojiee BCEro OTBEYAET UX MPEJCTaBICHUSIM 0 kauecTBe. O KaduecTBE TOW WUITU
WHOW TPOAYKIHH MOMXHO TOBOPUTH TOJIBKO B CBSI3M C TEM, MJIS KAKHUX LIEJEH OHa
npenHa3HavyeHa. Jlpyrumu cioBamu, O COOTBETCTBUM CBOWCTB MpPEIMETA €ro
Ha3HAYEHUIO.

Hanpumep, kpynHble cHOEUAIUCTBI B 00JIACTH KCCIIEIOBAaHUN U KOHTPOJIS
kauecTBa JtTunrep u Cuttunr (Hunepnauasl) CUMTAIOT, YTO Ka4€CTBO — ATO CTENECHB
COOTBETCTBHS JAHHOTO MPOAYKTa TpeOOBAHUSIM, MPEIBIBISIEMBIM K 3TOMY MPOAYKTY
€ro Ha3HAYCHHUEM.

JItoboe wu3menue HMMEET MHOXXECTBO PAa3IMYHBIX CBOWCTB. Hampumep, ms
MaJIeHBKOTO CTaJbHOTO IIIapuKa - 3TO Macca, o0beM, ¢dopma, IBET, TBEPIOCTh,
YIIPYTOCTh, 3IEKTPONPOBOAHOCTh, KOPPO3UOHHASI CTOMKOCTb, N3HOCOCTOMKOCTH U AP.
Ho Bce nmu 5T cBOiCTBAa 3HAYMMBI IS BBITIOJIHEHHUS KM CBOETO CIY>KEOHOTO
Ha3HaueHusa? W eciii BHUMATEIBHO U3YUYUTh NIEPEUYEHb NPUBEICHHBIX CBOWCTB IIAPUKA,
TO MOXHO 3aMETUTh, YTO HE BCE OHM BAXHBI B NEPBYIO OYEpElb, & HEKOTOPHIE —
BOOOIIIE HEBaXXHbI, HaIIpUMep 1BeT. Eciau mpeAamnosiokKuTh, 4TO MIAPUK TpPEeAHA3HAUYCH
JUIS1 IAPUKOTIOAIIMITHUKA, TO €70 LBET WX 3JIEKTPOIPOBOIHOCTh MOXKHO HE YUHUTHIBAThH
Cpeay CBOMCTB, ONPEICIISIONINX KAue€CTBO JAHHOTO M3AeiHs. B CIMCOK BaKHEHIINX



CBOMCTB, ONPEIEISAIOIIMX KAayeCTBO LIAPUKOB JUISl IIAPUKOIMOAIIUITHUKOB, CIEIYET
BKJIIOYNTH TOYHOCTh, TBEPAOCTh, KOPPO3UOHHYIO CTOMKOCTb, U3HOCOCTOMKOCTb.

B cOOTBETCTBUM CO CTaHIAPTOM CBOWCTBO MPOAYKIMU — 3TO €€ OOBEKTHBHAs
OCOOEHHOCTb, KOTOpasi MOKET NPOSABIATHCS NPHU CO3JAHUHU, SKCIUTyaTalUd WU
NOTPeOIEHNH JaHHOU MpoayKuuu. CBOMCTBA MPOAYKIMU HYKHO 3HATh M YYUTHIBATh Ha
BCEX CTAAMAX €€ KU3HEHHOro 1ukia. Hampumep, CBOMCTBO METAJJIOB U3MEHSTh CBOU
JUHEHHBIE pa3Mepbl (CKUMATHCS, PACHIUPATHCSA) B 3aBUCMMOCTH OT HM3MEHEHHUU
TEMIIEPATYpPbl OKPYKAOIIEN CPEAbl U MIPU U3TOTOBIICHUH, U IIPH SKCILUTyaTallUu.

B cooTBeTcTBHM C TOCYZAapCTBEHHBIM CTaHAapToM: «KadecTBO MpOIyKIUU —
COBOKYIMHOCTb ~ CBOMCTB  MPOAYKLMH, OOYCIOBIMBAIOIIUX €€  MPUTOJIHOCTh
yJIOBJIETBOPSATH ONpE/IeJICHHbIE MOTPEOHOCTH B COOTBETCTBUH C €€ Ha3HaueHuem». B To
&Ke BpeMsi pabOTHUKH OTAEJIOB TeXHUYECKOTro KOHTpoJs npeanpustuil (OTK) cuurarot
KAUeCTBEHHOW MNPOAYKIMEH BCIO TFOJAHYIO HPOIYKLIHIO CBOEro 3aBoja WM (haOpHuKH.
['onHOM mpoAyKUMEH CUATAETCS Takas MPOMYKIHUSA, CBOMCTBA KOTOPOU COOTBETCTBYIOT
TpeOOBAHUAM YEpPTEXKEHl, CTaHJAPTOB, TEXHUYECKUX YCIOBHM, TEXHOJOTHMYECKHX
JOKYMEHTOB.

Ho ecnn xauecTBO NpOAYyKIMM — 3TO COBOKYITHOCTB OIPENEIEHHBIX CBOMCTB, TO
OTJINYUTH JIYYIIYIO NPOIYKIUIO OT XOPOIIEH, XOPOLIYIO OT IJIOXOW MOYXHO TOJIBKO IO
COJICP/KAHUIO KaXKJIOTO CBOWCTBA B 3TOM COBOKYIHOCTH, TO €CTh Ka)XJI0€ CBOWCTBO
HY>KHO U3MEPUTH U MPEICTABUTH €r0 YPOBEHb TO JIM YHCIOM, TO JIU JPYrod Xapakrte-
puctukoil. Jlns ompeneneHuss ypoBEHs KadyecTBa MPOAYKLIHH, MPUMEHSIIOT CUCTEMY
nokazareneid. [lokazarenp KkadecTBa MOPOAYKIMUM — 3TO  KOJIUMYECTBEHHAs
XapaKTepUCTHKA OJIHOTO WJIM HECKOJbKUX CBOWMCTB MHPOIYKIIMH, COCTaBIISIIOLINAX €€
Ka4eCTBO.

CymiecTByeT HECKOJIBKO Pa3sHOBUIHOCTEH TMOKa3aTeNel KayecTBa MPOMYKIUU.
Camplii mpocTOM — €OMHUYHBIA. EJNMHUYHBIA NOKa3aTeNnb KadecTBa  J1aeT
KOJINYECTBEHHYIO XAPAKTEPUCTUKY JIMIIb OAHOTO CBOMCTBA NHPOAYKLIMH: HAIPHUMED,
Macca mamwmabsl 1000 kr; ee rabaputhbie pazmepbl 1500x1000x1050 mm. Omnako
JAJEKO HE BCE CBOMCTBA, OINPEICIAIONIME KAadeCTBO M3JEIMKA, MOXHO BBIPa3HUTh
€IMHUYHBIMU TTOKA3aTEIIMU KauyecTBa, HAIPUMEP, YIEIbHAS TPYAOEMKOCTb, YAEIbHAs
ce0EeCTOMMOCTb — 3TO yJI€JIbHBIEC MMOKA3ATENH.

Haubonee o0muM mnokasareieM KadyecTBa H3JEIHs SBISIETCS WHTErpaibHBIN
nokasareib KauecTBa MpOoAyKIuu W - oTHOIIEHHE CyMMapHOTO MOJIE3HOTO 3P deKTa OT
UCIIOJIb30BaHUsl MPOAyKiuK (D) K CyMMapHbIM 3aTparaM Ha ee cosmanue (3.) u
skcrutyaraiuio (3,). OH oTpakaeT NpEACTaBICHHE O KadecTBE MPOJYKIIMU Kak
DKOHOMHUYECKOM Kareropuu. IMHTerpanpHblli MOKa3aTenp KadecTBa mnpoaykuuum U
BBIYHCJISIOT TI0 (hopMyJie

)
3.+ 3,

YPOBGHB KadycCTBa H TCXHI/IIIGCKI/Iﬁ ypOBeHB HpOIIYKIII/II/I OHPGIICJ]HIOT KaK
OTHOCI/ITCJ'II)HYIO XapaKTepI/ICTI/IKy KadcCTBa HpOIIYKIII/II/I, OCHOBaHHyIO Ha CpaBHeHI/II/I nu
COINOCTABJICHUM 3HAYCHUM TOKAa3aTeJIeM KayecTBa OLCHUBAEMOM TMPOIYKLIHH C
COOTBGTCTByIOHII/IMI/I 6330BBIMI/I 3HAUYCHUIMMU. I/IX onpez[eneHHe BO MHOI'HX CJIyanIX
SIBJISICTCA CJIOXXHBIM, moa4dac HpOTI/IBOpe‘-II/IBBIM HpOHeCCOM. I[O Ha4dajia

MIPOCKTUPOBAHMSI HOBOM MAIIMHBI CO3/IaeTCsi 0a30BBIA 00Opa3er] — 3TO Yalie BCEro He
HaTypajdbHasg MalliHa W3 METaula U JIPYTUX MaTepuasoB, a o0pa3 MallMHbI JTaHHOTO



BHUJa, OOJamaromuii  HEOOXOIMMOW  COBOKYIMHOCTBIO  0a30BBIX  IOKaszaTesen
COBPEMEHHOT0 YPOBHS, KOTOpas OyAET, COTJIAaCHO HAyYHBIM IIPOTHO3aM, YOBIETBOPSTh
noTpeduTeneil onmxkanmume niaTh JeT. KolmnyecTBeHHbIE BBIPAXKEHHUSI CBOMCTB 0a30BOT0O
oOpa3la SBISAIOTCS 3HAYEHHUAMM O0a30BbIX IIOKa3aTesed, KadecTBa HPOECKTUPYEMOM
MAaIlIUHBI. Y3K€ Ha 3TOM 3Tare 3aKIaJbIBAIOTCS METOJIbI U CPEJICTBA KOHTPOJIS OyAyIieit
MAaIlIUHBI.

TeXHUYEeCKH YpPOBEHb MPOAYKIIMU SIBJISETCA BaXHEHUIIECH COCTABJISIOLICH
KOMILIEKCHOTO TOHSTHUSI «Ka4eCTBO NMpoAyKunn». Ho HE MEeHee BaKHOW COCTaBJISAIONICH
ABJSIETCA M KAyeCTBO H3TOTOBIICHHS ASTOM mNpoAykuuu. Ha cragum W3roToBIEHUA
BAXHYIO pOJIb B OOECIIEUEHHUH BBICOKOTO KadyecTBa BBIITYCKAEMOM MPOAYKIIUH,
NpeaynpexkIeHnd Opaka UrpaeT CcUCTeMa TEXHUYECKOTO KOHTPOJISI IMPOU3BOICTBA.
KoHTpob ¥ UCTIBITAHKS MalluH SBISIOTCSA TAKHUMU K€ HEOTHEMIIEMBIMH YacCTSIMHU IMPO-
[Iecca CO3JaHMs BBICOKOKAYECTBEHHBIX COBPEMEHHBIX MAIIVH, KaK UX MPOCKTUPOBAHUE
1 u3roroBiieHue. [IpuueM 00beM TEXHUYECKOTO KOHTPOJISI 3aBUCUT OT CJIOKHOCTHU U
TOYHOCTH W3ACIHS U MOXKET cOCTaBiATh 10 50% OT TPyIOEMKOCTHM HW3TrOTOBJICHUS
netaned U cOOpkM MamMHbL. KOHTPOJIb MOXET OCYIIECTBIATHCS Ha BCEX 3Tarax
W3TOTOBJICHUS WU3EIUS, HAYMHAS OT BXOJHOTO KOHTPOJS MaTE€pUAJIOB M 3arOTOBOK U
3aKaH4YMBasT MPUEMOYHBIM KOHTPOJEM, PETYJIUPOBKOM U ucnbiTaHusIMUA. B
3aBUCHMOCTH OT MIPUMEHSIEMBIX METOJOB U CPEJICTB ONEPALUUA KOHTPOJISI MOTYT JIEJIUTh
TEXHOJIOTUYECKUI MPOLIECC U3TOTOBIICHUS W3JEIUs HA YacTH, TEM CaMbIM OIPEIEIsis
TPYJOEMKOCTh, & COOTBETCTBEHHO U ce0ecTOMMOCTh m3nenus. [loaToMy odeHb BakHO
ONPEIEIIUTh MECTO KOHTPOJIA B TEXHOJIOTHYECKOM MPOIIECCE U3TOTOBIICHUS U3ICIIHA.

CBoiICTBa TPOAYKIIMU BBIPAKAKOTCA KOJUYECTBEHHO, MOKA3aTEISIMU KadyecTBa
sToil mpoaykuuu. [Tokazarenu kauecTBa ACNISATCSA HA TPYNIIBI B MOPSAJIKE UX 3HAUUMOCTH
JUIS1 OMCAHUS KAYeCTBA U3IETU .

[TepByto rpynmny COCTaBIAKOT MOKA3aTEIM HA3HAYEHHS — OJHA U3 BAXKHEUIIHNX
IPYII NOKa3aTeJIel KauyecTBa, XapaKTepU3yIoIasi T€ CBOWCTBA, Py KOTOPBIX U3IEIIHs
51 CO3JaF0TCHI. JIna  mpoAyKUMH ~— MAIIMHOCTPOEHHS  OTO MOKa3aTeun
ITPOU3BOJIUTEIIBHOCTH, TI'PY30IIOABEMHOCTH, CKOPOCTH, MOIIHOCTH; IIOKa3aTeNH,
cojiepkaie MHGOPMALUIO0 O KOHCTPYKTHUBHBIX OCOOCHHOCTSX MAIIMHBI, TaKUX, Kak
Macca, 3aHMMaemas IUIOIalb, TabapuTHbIE pa3Mepbl, HauOONbIIUNA pa3Mep
oOpabaTbiBaeMOii 3aTOTOBKH U T. II. B OCHOBHOM 3T MOKa3aTeNMH KOHTPOJIUPYIOTCS B
MIPOLIECCE UCTIBITAHUN MAalIUHBI.

IToka3zarenu HanEEeKHOCTH — OJIHA U3 BAXXHEHIIMX TPYII MOKA3aTEJIEN KadyecTBa
MPOAYKIIMY MAIIMHOCTPOEHUS MOCJE TPYIIBI ITOKa3aTened HasHadyeHus. HanexHocThb
OTpa)ka€T CBOMCTBO MAIllMH COXPAHATh COBOKYIHOCTH CBOWCTB, ONPEIACISAIOIINX KX
Ka4yeCTBO, B IIpEJeliax, YCTAHOBJICHHBIX IIOKAa3aTEIsIMU KayecTBa, B TEYEHHUE BCETO
MepHo/ia HKCIUTyaTallii MAIIIUH C y9€TOM TIJIAHOBOTO OOCITYKUBAHUS U PEMOHTA.

KoHTposnb HaIeXKHOCTM MaIlMH — Ba)XHEWINAs COCTABJISIONIAS CUCTEMBI
KOHTpOJIS UX KadecTBa. Kaxkast ocTaHOBKAa MaIllMHBI W3-3a MPEKIECBPEMEHHOTO U3HOCA,
BBIXOJ[a M3 CTPOSI OTAEIBHBIX JIEMEHTOB WJIM CHUKEHUS TEXHUYECKUX XapaKTEPUCTUK
HUXE JOMYCTUMOIO YPOBHS, KaK MPaBUIIO, BJIEYET 3a cO0O0M OOJbIINe MaTepUalibHbIC
yOBITKH, a B OTIEIBHBIX CIIy4asX MOXET HMMETh KaracTpouueckue MOCICACTBUSI.
OcobenHo OomplliMe 3aTpaThl BPEMEHM M CPEJCTB BBI3BIBAET BBIXOJ W3 CTPOs
YHUKAJIbHBIX MAIIIMH U arperaToB, K KOTOPHIM MPEIbIBISIOTCS BHICOKHE TPEOOBAHUS TI0
0€30TKa3HOCTU: 000PYIOBAHUE ATOMHBIX AIEKTPOCTAHIINN, MOIIIHBIE TYPOUHBI, U JAP.



[Ipy u3yyeHUH HAJNEKHOCTH TEXHUYECKUX YCTPOMCTB pacCMaTpUBAIOT JBa
OCHOBHBIX COCTOSIHUSA: paboTocrocoOHoe u HepaboTocrocoOHoe. COCTOSIHUE MAaITHHbBI
cYuTaeTcs padoTOCIOCOOHBIM TOJIBKO B CIIy4ae, €CIIM OHA MOKET BBIMOJHSTH 3aIaHHBIC
GyHKIMU, COXpaHsisd 3HAYEHUS CBOMX I[apaMETpOB B Mpejenax, YCTaHOBJIEHHBIX
crangaptamu. Hapyiienne paboTOCIOCOOHOTO COCTOSIHMSI MallMH U 000pYyIOBaHUS
Ha3bIBAIOT OTKa3oM. Hampumep, TmonoMkKa Bajga aBTOMOOWIIA, pa3pylIeHUE
NOJIIUITHUKOB MEXaHU3MOB, JAeQopMallds HANpaBISIONIMX CTAHKOB, IMPEBBIIIAIONIAS
JOMYCTUMYI0 M TIp. EcCTecTBEHHO, YTO pa3UyHble OTKa3bl MMEIOT WU PAa3IUYHbIC
MOCJIEJICTBUA: OT MEJKUX Nepe0oeB B paboTe A0 aBapuHUHBIX CUTYyaIUH.

HanexHocTh MammmH — 93TO HMX CBOMCTBO COXpaHATh pabOTOCIOCOOHOE
COCTOsIHME BO BpeMeHu. HanexHocTh — CBOMCTBO cnokHoe. OHO BKIIOYAeT B ceOst
NOHATUS O€30TKa3HOCTH M JOJTOBEUHOCTH. PasjeneHue HaaeKHOCTH Ha ATH JBE
OCHOBHBIE KaTETOPUM 3aBUCUT OT TOT0, KAKOW MPOMEKYTOK BPEMEHH PacCMaTpPUBAETCS
M YUYUTHIBAIOTCA  JIM  MEPONpPHUATHUS,  CBSI3aHHBIE C  BOCCTAHOBJIEHHUEM
PaboTOCIOCOOHOCTH.

[log ~ 0€30TKa3HOCTHIO  MOHMMAIOT  CBOWCTBO  M3JENIHS  COXPaHATh
paboTOCTIOCOOHOE COCTOSIHUE B TEYEHHUE HEKOTOPOro BPEMEHM WJIM HEKOTOPOM
HapaOboTku. OHa OTpaKaeT «UYUCTOE» BpeMs pPabOThl MalMHBI WK 00BeM (B
KWJIOMETpaxX MPONACHHOTO MYyTH, IMKJIaX, KOJWYECTBE BBHIPAOOTAHHON MPOIYKIIHNH),
BBITIOJIHEHHBIH €I0.

JIONTOBEYHOCTh ~ TaKXKE  SBJISETCS ~ CBOMCTBOM  M3JCNIHS  COXPaHATh
paboTOCIIOCOOHOE COCTOSIHME, HO HE B TEUEHHE OTPAHWYCHHOTO BPEMEHHU WU
HapabOTKH, a 10 HACTYIUICHUS TIPEIECIbHOTO COCTOSHUS, T. €. B TEUCHHE BCETO Mepuoia
AKCIUTyaTallMy MPU YCTAHOBJICHHON CUCTEME TEXHHUUECKOTO OOCITYKUBAHUS U PEMOHTA.

[TokazaTenu HAAEKHOCTH, HOPMHUPYIOIIME OTH OCHOBHBIE COCTaBJISIONINE
MOHATUS  HAASKHOCTH —  O€30TKAa3HOCTh W JOJITOBEYHOCTh,  SIBJISIFOTCS
CTaTUCTUYECKMMH BeIMYMHAMU. Hampumep, OCHOBHBIM TMOKa3aTeaeM Oe30TKa3HOCTH
W3JICNUS SIBIISICTCSI BEPOSATHOCTh 0€30TKAa3HOM padOThl B 3aJaHHOM MHTEpBaJie BPEMEHHU
WU B Mpeaenax 3agaHHoN HapaOoTku. Eciau roBopsT, 4TO BEPOATHOCTh O€30TKa3HOU
paboTsl MamuHbl B TedyeHue 100 u paBusiercst 0,95, To 3TO O3HAYAET, YTO U3 MHOXKECTBA
MAIIIUH 3TOr0 KOHCTPYKTUBHO-TEXHOJOTMYECKOT0 UCIIOJIHEHUS B Cpe/iHEM He Ootiee 5%
MalluH MOTYT TOTEpPATh pPabOTOCIOCOOHOE COCTOSHHME paHbie 4em uepe3 100 4
paboTHI.

JlommycTuMble 3HaU€HUs BBIOMPAIOT U Y3aKOHHBAIOT B CTaHAApTaX B 3aBUCUMOCTHU
OT CTEMEHW OMAaCHOCTU OTKa3a, OTBETCTBEHHOCTU M3nenvs. Hampumep, mjig MallvH,
MIPUMEHSIEMBIX B aBUALlMOHHOM U MEAUIMHCKON MPOMBIIIJIEHHOCTH, SHEPreTUYECKOM
KOMILJIEKCE JIOMyCTUMbIC 3HAYCHHs TIOKa3aTeJell BEpPOSITHOCTH O€30TKAa3HOW paboThI
npunumatorcss  0,9999 wu  Beime. Eciam  mocieAacTBUST  OTKa3a  CBSA3AHBI  C
HE3HAYUTEIBbHBIMA JKOHOMUYECKUMHU TOTEPSMH, JAOMYCTUMbIC 3HAUYEHUS OTOTO
MoKa3aTesiss MOTYT ObITh CYIIECTBEHHO HIKE. 37€Ch JACHCTBYIOT 3aKOHBI ONTUMM3AIINU

KauecTBa — BBIOOP TAaKOrO YPOBHS HAJEKHOCTH, MPU KOTOPOM YCTAHABIMBAETCS
paBHOBECHE MEXKY 3aTpaTaMu Ha oOeclieyeHue HaJeKHOCTU U 3(DPEKTUBHOCTHIO MpHU
AKCILTyaTal1H.

OCHOBHBIM TIOKa3aTelIeM JIOJITOBEYHOCTH HM3ICIHS ABJSETCS CPOK CIYKOBI (MU
pecypc) 10 MpeaenbHOTrO COCTOSIHUS, MPU KOTOPOM JajbHEHIas ero SKCIuTyaTalus
JI0JKHA OBITH TIPEKpaIleHa.



[IpenenbHOE COCTOSTHME MAIIUHBI ONPEAENSAETCS MOPAIbHBIM U (PU3HUYECKUM
M3HOCOM, a TAKXKE YCTaHOBJIEHHBIM B CTaHAApTax pecypcoM (Ha3HadyeHHbIN pecypc). [1o
VMCTEYEHUU HA3HAYEHHOIO CpOKa CIYXObl WIM HapaOOTKA M3JEIHE CHUMAKOT C
JKCIUTyaTalllH, JaKe €CJId OHO €lIe BIOJHE pad0oTOCnocoOHO. Takoe KEeCTKOE MPaBUIIO
pacnpocTpaHsieTcss Ha MallMHbl U MEXaHU3MbI, OT HAJEKHOCTH KOTOPBIX 3aBUCUT
KU3Hb JIOJIed  (camoJieThl, AaBMAIIMOHHBIC JIBUTATENIH, MacCAKUPCKUE Cyna),
000pOHOCIIOCOOHOCTh CTpaHbl W T. A. llpuMmeHsitorcs u  Jpyrue moka3areiau
JOJITOBEYHOCTH — KOA(DPUIIMEHThl TEXHUYECKOTO MCIOJIb30BaHUs, TOTOBHOCTH,
JOJITOBEYHOCTH, XAapaKTEPU3YIOLIME C PAa3JIMYHbIX CTOPOH DJKOHOMUYECKYIO U
TEXHUYECKYIO 11eJIECO00Pa3HOCTDb IKCILTyaTalluu U3/IEIUs BO BPEMEHH.

HanexxHocTh wW3Henus TakkKe XapaKTEepU3yeTCs PEMOHTONPUTOJHOCTBIO H
coxpaHsieMocThio. [lepBoe M3 HHUX 3aKiIIO4aeTcss B CTENEHU MPHUCIOCOOJICHHOCTH
U3enusl K OPEeAylnpeXJICHHUI0, OOHApYyKEHUI0 M  YCTPaHEHUID OTKa3oB U
HEHCIIPAaBHOCTEN MyTEM NPOBEIEHUS TEXHUYECKOTO 00CITyKUBaHUs U peMOHTOB. [loka-
3aTeyieM PEMOHTONPUTOJHOCTU H3ACIIUNA SBISETCA CpeIHEE BpPEeMsl BOCCTAHOBJICHHS
paboTrocnoco0HOro cocTosiHUs. COXpaHsIeMOCTh — YPOBEHb MPUCIOCOOIEHHOCTH
U3JIeNUsl IEPEHOCUTh 0€3 MOoTepu paboTOCIIOCOOHOCTH XPAHEHHE, TPAHCIIOPTUPOBAHUE
B TEYEHHE BCEr0 MNPOMEXYTOYHOIO IEPUOJAa MEXAY H3rOTOBICHHEM W HA4YaJlOM
sKcIuryatauuu. IlokaszareneM COXpaHSEeMOCTH W3JCIUN SBJIACTCS CPEOHHUM CPOK
COXPAaHSIEMOCTH.

Tpersro TpyIIly mokazaTesie KauyecTBa M3JCIIN MAllMHOCTPOCHUS COCTABIISIFOT
M0KA3aTelId 3KOHOMHOTO HKCIOJIb30BaHUSI TPYIOBBIX PECYPCOB WU JHEPTUH, CHIPHS,
MaTepualioB, TOIUIMBA M T. 1., HANpUMEp, VACIbHbIE MaTEPUATOEMKOCTh H
SHEPrOEMKOCTb.

COBOKYITHOCTB CBOMCTB, XapakTepU3ylIUX  KayecTBO MPOAYKIIUU
MAalIMHOCTPOEHUSI, HE OrPAHUYMBAETCS CBOMCTBAMHU, OTHOCSIIMMUCS TOJIBKO K
MalmyHaM. MamuHaMu yHnpaBJisiioT JIFOJIM — OIEepaTopbl, CTAHOYHUKU, BOIUTEINH,
OUCHeT4Yepbl W Jpyrue crnenuanuctbl. CBOICTBA MPOAYKIMH MAaIIUHOCTPOEHUS,
XapaKTEPU3YIOIIKE CIOXKHYI0 CHCTEMY YEJOBEK — MAalllMHa — MPOU3BOACTBEHHAs
cpela, OTHOCSTCS K YETBEPTOW TpymIe MokazaTesne kayecTBa. B ATy rpymnmy BXOAST
MOKa3aTeNld, XapaKTepU3YIOIUE OTPaHUYEHHs] BPEIHBIX BO3IACHCTBUN NPOAYKIUU
(3proHOMHYECKHE, IKOJOTUYECKUE U MOKa3aTean 0€30MacHOCTH).

IIpn oOIlEHKE TEXHUYECKOTO YPOBHS M KadecTBa M3JEIMM MAIIMHOCTPOCHHS
paccMaTpUBAIOT TakKe IMOKa3aTeNd CTaHAapTU3alMd W yHU(HUKAIMW, TaTEeHTHO-
IIPaBOBbIE M  DKOHOMHMYECKHME. OTH  II0KAa3aTeIM  XAPAaKTEPU3YIOT  CTENEHb
WCIIOJIb30BAaHUSI U NIPUMEHEHHS B KOHKPETHOM M3JI€JIMU CTaHAAPTU30BaHHBIX JETaJIEH,
y3J0B M JAPYTUX DIIEMEHTOB, MATEHTOCIOCOOHOCTh M TATEHTHYIO YHCTOTY, LIEHY.
[TaTeHTOCTIOCOOHBIMU M3JIEMSI SBJSIOTCS B TOM CiIydae, €CJIM OHM COAEpXkaT B CBOEH
KOHCTPYKIIMM WJIM TEXHOJOTMU TEXHUYECKHUE pEUIeHUs, KOTOpble MPHU3HAIOT Kak
M300peTeHHs] OJIHa WM HECKOJIbKO cTpaH. OO0 M3AeNuu roBOpST, YTO OHO O0sazaer
MMaTEHTHOW YUCTOTOW B OINPEIEICHHON CTPAaHE B TOM CJIy4dae, €CIM OHO HE COJIEPIKUT
TEXHUYECKUX PELICHUH, 3alUIICHHbIX TaTeHTaMH1 JaHHOW CTPaHBbI.

CpaBHMBasi TMOKa3aTelM KauyecTBa CBOEro wu3genus ¢ 0a3oBbIMH JIHOO C
MOKa3aTeNsIMU aHaJIora, MalllMHOCTPOUTEINU ONPENENSIOT TEXHUYECKUU YPOBEHb CBOETO
u3nenus. Takoe ompenereHue MPOU3BOIAT AN BCEX H3AEIMM U OQOpPMISIIOT B
COOTBETCTBUM  CO  CIIEHMAIBHBIM  KOHCTPYKTOPCKMM  JOKyMeHToM  «Kaproi



TEXHHYECKOTOo  ypoBHS W  kadectBa  mpoaykunum»  (COCT  2.116—84).
MammHOCTPOUTENBHOE NPEANPUATHE O005A3aHO OOECHEYUTh IOJHOE COOTBETCTBUE
MOKa3aTesield KayecTBa BhITYCKAeMOM MPOAYKIMH WX 3HAYECHHSIM, 3alIMCAaHHBIM B KapTe
TEXHUYECKOTO ypoBHs 1 kadectBa (KY) nponykumu.

2 JledekTsl AeTasield MaliuH

Cucrembl oOecriedyeHUs] KadyecTBa MPOAYKIIMM HaIpaBieHbl HA CBOEBPEMEHHOE
BBISIBJICHUE U MpeaynpexacHue nedeKToB. ITOT NPUHIMN ACHCTBYET Ha BCEX dTarax
KU3HEHHOTO IMKJIA MPOIYKIHUA — MPOCKTUPOBAHHUE, MU3TOTOBJICHUE, MCIOJIb30BAHUE
WJTH DKCIUTyaTaIusl.

[lon nedexToM MNOHMMAIOT KaXA0€ OTAEIHbHOE HECOOTBETCTBHE MPOAYKIIMU
yCTaHOBJICHHBIM TpeOoBaHusAM. Ecnu n3nenue umeer nedekrt, To 3TO 03HAYAET, YTO, 10
MEHBIIIe Mepe, OJMH U3 MOKa3aTee ero KauyecTBa WM OJUH U3 MapaMeTPOB BhIIIEHT
3a TpeaeNbHOe 3HAUYCHUE, YCTAHOBIEHHOE CTaHIApTaMH, JIMOO HE BBITIOJHEHO KaKoe-
100 TpeOOBaHUE CTAHAAPTOB MJIM TEXHUYECKUX YCIOBUH.

HedekTbl MOApa3NeNsOT Ha SBHbIE M CKPBITHIE B  3aBUCUMOCTH  OT
MIPEAYCMOTPEHHBIX JJII KOHTPOJISI JTAHHOTO M3JENHs MpaBH, METOAOB U cpenctB. K
MpaBujIaM KOHTPOJSI OTHOCSIT €r0 pacropsiiok (KOJIMYECTBO MPOBEPSIEMOM MPOIYKIIUH,
BpeMsl TMPOBEpPKH, €€ Tpaduk); K MeTogaM — TEXHOJOTHUIO (CIOCOOBI, TPHEMBI,
MOCJIEA0OBATEILHOCTD Ollepalnii), 00beM (YHCIIO KOHTPOJUPYEMBIX ITOKa3aTejaeh WiIu
napamMeTpoB), TO4YHOCTb. K cpeactBaM  KOHTpPOJISI  OTHOCAT — HCIOJIb3yeMOe
o0opynoBaHue (CTEHbI, HCIBITATEIbHBIC MAIIMHBI, OCHACTKY), H3MEPUTEIbHYIO U
PETUCTPHUPYIOIIYIO allapaTypy, a TAaKKe HHCTPYMEHTHI U TPHOOPHI.

MHuorue siBHbIC Te(QEKTHI BBIABISIOT MPY BHEITHEM OCMOTpE, BU3yaIbHO. OTHAKO
€CNIM Kakoi-nbo aedekT oOHapyKUBAIOT C MOMOILBIO MPUOOPOB HIIM MHCTPYMEHTOB
(mpu yCIOBUHM, YTO 3TO MPEAYCMOTPEHO TEXHUYECKOW JOKYMEHTAIMEeW), TO TaKOM
AedEeKT Bce paBHO OTHOCST K KATETOPUH SBHBIX, HECMOTPS Ha MOJIHYI0 HEBO3MOXKHOCTh
ero oOHapyXeHHsI 0e3 CIeIUaNTbHBIX TEXHHUECKUX CPEJCTB U METO/I0B. Tak, Hampumep,
OTKJIOHEHUSI TOYHOCTH CTaHKa OT CTaHAAPTU30BAaHHBIX HOPM TOYHOCTHU HA HECKOJIBKO
MUKPOMETPOB  HEBO3MOXXHO  OOHapyXuTh BuU3yajdbHO. MX  ompegenstor ¢
WCIIOJIb30BAHUEM CIEIHAIBHBIX BBICOKOTOYHBIX MHCTPYMEHTOB W TMPHUCIIOCOOJICHUM.
Hapymienue ToyHOCTH cTaHka — JAeQeKT, O€3yCIOBHO, SBHBIA, TaK KaK U HOPMBI
TOYHOCTH, U METOJIbI, U CPEACTBA KOHTPOJIS PETIIaMEHTUPOBAHBI CTAaHIAPTAMH.

CkpoiThie nedexThl 00see OMacHbl, a UX MOUCK HE MPEAYCMOTPEH HOPMATHUBHO-
TeXHUYECKON mokymeHTarueil. CKpoIThie Me(EKThI BBIABISIOTCS, KaK MPaBUIIO, TIOCIE
MOCTYIUICHHS TPOAYKIMHA K TMOTpeOuTeNnto ub0 TpH  JOMOJHUTEIBHBIX, HE
MPEeyCMOTPEHHBIX paHee MPOBEpPKax, KOTOPhIE MPOBOASAT B CBS3U C OOHapyXEHHEM
SIBHBIX J1I€(PEKTOB.

JledexT, mpu HAIMYUH KOTOPOTO HCIIOIB30BAaHHE MPOAYKIIUU 1O HAa3HAYEHUIO
MPAKTUYECKH HEBO3MOXKHO WJIM HEIOMYCTHMO, IPUHATO HA3bIBaTh KPUTHYCCKUM
nedexkroM. KOHCTpYKTOpBI MamivH, KOTOPHIC MO OIBITY 3HAIOT, KaKWe KPUTHYCCKUE
nedeKThl BO3MOXHBI TIPU MPOU3BOJICTBE W DKCIUTyaTalluM W3JIETUi, 00sS3aTebHO
BHOCST B CTaH/IAPTHI U TEXHUYECKUE YCIOBUS TpeOoBaHUs 00 00s3aT€ILHOM KOHTPOJIE
U BBIABJICHHH TakuxX JedEKTOB B KaXKIOW €IUHUIE MNPOAYKIMH HA CTaauu
W3TOTOBJICHUSI M TEPUOJUYECKUX MPOBEPKAX HAIMYUS KPUTHUYECKUX IePEKTOB Ha



CTaJIUU HKCIUTyaTaI|H.

K 3nauntensHbIM nedekTaM OTHOCAT Je(PEKThI, CYIIECTBEHHO BIMSIIONIME HA
MCIOJIb30BaHUE MPOAYKIIUU 110 HA3HAYECHUIO, Ha €€ JOJITOBEYHOCTh, HO HE SBIISIOLIHECS
KpuTHueckumu. Hanpumep, HeocTatouHas TBEPIOCTh HAMPABISAIOMIMX CTaHKOB, M3-32
KOTOPOM CHHXKAeTCd WX JIOJITOBEYHOCTb, SBJSETCS TUIMWYHBIM 3HAYUTEIbHBIM
nedexkroM. KoHTponb 3HAYUTENBHBIX JE()EKTOB B MAIIMHOCTPOCHUH OOBIYHO
OCYUIECTBJISIOT BBIOOPOYHO, T. €. HE Ha KaXXIOM HU3JEIUH, a Ha HEKOTOpOM mapTuu,
XapaKTEPU3YIOIIEH KaYeCTBO U3JICIMN BCEU TTapTUH.

Mano3HnauuTenbHble 1€PEKThI, He BIUSIONIME HA MUCIOIb30BaHUE MPOAYKIIMH 10
HAa3HAYEHUIO W Ha €€ HAJEKHOCTh - 3TO JAe(PEKThl BHEIIHETO BHUAA — pE3yJbTar
HEOPEKHOCTH XpaHEHUsT W TPAHCHOPTUPOBKU. OTCYTCTBHE MaJIO3HAYUTEIbHBIX
ne(eKTOB KOHTPOJIHUPYIOT BEIOOPOUHO.

JUis MHOTMX BHAOB MPOAYKIMH HaJU4We HECKOJbKUX MAaJTO3HAYUTEIbHBIX
Ae(pEKTOB MOXKET ObITh PaBHOCHJIBHO OJJHOMY 3HAYUTEIbHOMY, @ TO U KPUTHUYECKOMY,
TaK KaK MPOAYKIHS HE MOKET ObITh MCIIOIb30BaHA MO Ha3HAUCHHUIO.

B MammHOCTpO€HHMM  CyIIECTBYeT KJIacCH(PHUKAIUS, COMNIACHO KOTOPOW
NPOAYKIIHIO, COAEPIKAIILYIO Me(hEKThI, MOAPA3ACIIIOT Ha KPUTUYECKU Ne(PEeKTHYIO, T. €.
UMEIOIYI0 OJWH KpPUTUYECKU nedekT ub0 COBOKYMHOCTh 3HAYUTENBHBIX H
MaJO3HAYUTENbHBIX  JAC(PEKTOB, HSKBUBAJCHTHYI0 KPUTHUYECKOMY; 3HAYUTEILHO
ne(dEeKTHYI0, T. €. UMEIOIIYIO XOTs Obl OJIMH 3HAYUTEIIbHBIN 1e(PeKT JIMOO COBOKYITHOCTh
MaJIO3HAYUTENbHBIX Je(PEKTOB, SKBUBAJCHTHYIO 3HAYUTEILHOMY; MaJO3HAYUTEIIHHO
ne(dEeKTHYI0, T. €. UMCIOIIYI0 Majo3HAaYUTeIbHbIE 1e(EKThl, TP OTCYTCTBUH JIe(PEKTOB
3HAYUTETBHBIX U KPUTUUECKHUX.

EcrectBenHo, uTro OOHapyXkeHHbIe ASHEKThI HEOOXOJAMMO YCTPaHUTh, YTOOBI
MPOJIYKIIUS COOTBETCTBOBAJIa MPEIBSABIIEMbIM K Heil TpeOoBaHusaM. OAHAKO 3TO HE
BCErJa BO3MOXKHO M Jlake He Bcerja IenecooOpaszHo. JledekTsl paznenstor ¢ 3Tou
TOYKH 3pEHHS HA YCTPAHUMBIC U HEYCTPAaHUMBbIE. Y CTPaHUMBIN AePEKT — 3TO NedeKT,
yCTpaHEHHE KOTOPOTO TEXHHYECKH BO3MOXKHO W DKOHOMHYECKH IIeIeco00pa3Ho,
HEYCTpaHUMBIH — YCTpAaHEHHE KOTOPOTO IUOO TEXHUYECKH HEBO3MOXXHO JHOO
HPKOHOMUYECKH HEIeIecooO0pa3sHo YCTpaHUMOCTh M HEYyCTPAHUMOCTh JAedexTa
OTIPEIETISAIOT MPUMEHUTEIHHO K YCIOBHUSAM IIPOU3BOACTBA U PEMOHTA C YUETOM 3aTpaT
apyrux QaxrtopoB. Hampumep, ecnu B MaccOBOM IMPOU3BOJCTBE KO(HEMOJIOK
oOHapy)XeHa MapTHs U3AEIUN C MaJIO3HAYUTEIbHBIMU JieeKTaMu KopIryca, TO Mpolle
BCEro HE PEMOHTHPOBATh ACPEKTHBIE KOpIlyca, a 3aMEHUTh X KOHIUIMOHHbIMH. Ho
eciu JedekTbl oOHapyKeHbl Ha PaHHUX CTaJUsX TEXHOJOTMYECKOro Mpoliecca, TO
3/1IeCh MMEETCSl LEeJbli apceHall METOJIOB M CPE/ICTB YCTpaHeHHus Ne(eKTOB: 3aBapka
PaKOBUH U TPEIIUH, UX 3a/leJIKa SMOKCUIHBIMUA CMOJIAMH, HAIUIABJIEHUE HEIOCTAIOIINX
AJIEMEHTOB U JIp.

bpak - mponykius, mepenada KOTOpPOW MOTPEOUTENIO HE AOMyCKaeTCs W3-3a
Hamnuusi JedekToB. bpak, Kak W AePEeKThl, MOAPA3ACISIIOT Ha JBE KaTErOpHH:
UCIIpaBUMBIN Opak (u3enusi ¢ yCTpaHUMBIMH AedeKTamMH) U HEUCIpPaBUMBIN Opak
(u31enus ¢ HeYCTpaHUMBIMU JIeeKTaMu).

B 3aBucumocTu OT 3Tama BO3HUKHOBEHUS A€(PEKThI MOXKHO pa3OWTh Ha cle-
AyIOIME TPYNIbl: KOHCTPYKTHBHBIC, TPOU3BOJICTBEHHBIC, OKCILTyaTallMOHHBIE.
KoucTpyktuBHble aedexThl, Kak CjleIyeT W3 Ha3BaHMs, POXKIAIOTCS Ha JTame
KOHCTpYHUpOBaHUSl MaminH. KOHCTPYKTHBHBIA AEPEKT — CIEACTBHUE OHIMOOK U



IIPOCYETOB, TONYIIEHHBIX IPU KOHCTPYUPOBAHUU.

KouctpyktuBHble AedekTsl OOyCIOBICHBI MHOTMMU NPUYMHAMH: HEBEPHBIM
BBIOOpOM Marepuaja JeTadd WM HEIONyCTUMOW 3aMEHOW €ro B MPOU3BOJICTBE,
HEINPaBUJIbHBIM HAa3HAYEHUEM TBEPAOCTU TEPMOOOPAOATHIBAEMBIX IMOBEPXHOCTEH OT-
BETCTBEHHBIX JETaJIel; HENpPaBWJIbHBIM HAa3HAYEHUEM JOIMYyCKAaeMbIX OTKJIOHEHUMU
CompsAraeMbIX JAeTaliell; HEMPaBUIbHBIM BHIOOPOM M HAHECEHHEM Ha padouMil yepTex
pa3MepoB JeTaieil MallliH; HEPAlMOHAILHO BEIOpaHHOM (hOpPMOI J1eTau, y3ia, MIoXon
KOMITOHOBKOM COOpPOYHBIX €JIMHUIl MAIIWHBI; HU3KOM >KECTKOCThIO KOHCTPYKIIMH;
HEJOCTATOYHOW WJIM YPE3MEPHOM IPOYHOCTBIO HEKOTOPBIX KOHCTPYKTHBHBIX
AJIEMEHTOB; HEBEPHO HA3HAYEHHBIM @ApaMETPOM IIEPOXOBATOCTH MOBEPXHOCTEU
CONPSKEHUSA, TPEHHUSI; CO3JaHUEM KOHLIEHTPATOPOB HAIPSKEHHS B OMACHBIX CEYEHUSAX
(Hanpumep, pacroiaoKEHUEM CMA304YHOTO OTBEPCTHUSI B MECTE C BHICOKUM YPOBHEM Ha-
NPSOKEHUIN) U 1.

[IpousBoACTBEHHbIE  AEPEKTbl OOBIYHO  BO3HHMKAKOT M3-3a  HApYyLIECHUU
TpeOOBaHUI TEXHOJOTMYECKHX PErVIAMEHTOB, PEXUMOB OOpaOOTKM M KOHTPOJIS
kadecTtBa. Kpome TOro, mpou3BoJICTBEHHbIE JAEPEKTHI MOI'YT BO3HHKATh B pE3yJIbTaTe
HEIMPaBUJILHO pa3pabOTaHHBIX TEXHOJOTMYECKUX mpoueccoB. IIponsBoacTBeHHBIE
ne(eKThl MO CYIIECTBY BO MHOIOM CXOAHBI C JAe(eKkTaMu KOHCTPYKTHBHbIMU. He-
JI0OCTaTOYHAsl YUCTOTA MOBEPXHOCTH JETANIM - NUIM(OBAIMA WM XOHUHTOBAJIU B OJIMH
MIEPEX0/I BMECTO ABYX MOJOKEHHBIX JIJISI CHIIKEHUS TPYIOEMKOCTH.

[IpousBoacTBeHHbIE  Ne(DEeKThl, BO3HHMKAIOIIME U3-32 HAPYIICHUS WU
HECOBEPILIEHCTBA TEXHOJOTHMYECKUX MPOLECCOB, KOHTPOJIUPYIOT M BBISABISIOT, Kak
MIPaBUJIO, HA TOM 3Tane MPOU3BOJICTBA, KOT/1a MX BO3HUKHOBEHHE BCErO BEPOsSITHEE. UeM
Janblllie OT MECTa BO3HUKHOBEHHSI OOHApYKUBaeTCS MPOU3BOICTBEHHBIN NedeKT, TeM
JIOpO’Ke OH OOXOAMUTCS MAITMHOCTPOMUTENSIM, TaK KaK B CTOMMOCTH BKJIIOYACTCS U
cOOpKa, ¥ KOHCEpBallUs, U YIIAKOBKA, U TPAHCIIOPTUPOBKA K MOTPEOUTENIO, YCTAHOBKA U
OTJIaJIKa U3JIENHs [0 MECTY IKCILTYyaTalluu U T...

TunuuabiMH JepeKkTaMd Ha OCHOBHBIX II€peliesiaX MAaIllMHOCTPOUTEIHLHOTO
MIPOU3BOICTBA SIBJISIIOTCS CIIETYIOLIHE.

JleeKThI IUTHS:

® OTKJIOHEHHWE XHMMHUYECKOIO0 COCTaBa MeTajyla OT 3aJaHHOr0 BCJIEACTBHE
HapyIlIEHUs COCTaBa IIMXThl WM DPEXKHUMA IUIABKH; CIIEICTBUE — OTKIOHEHHE OT
3aJJaHHBIX CTaHIapTOM (PU3UKO-MEXAaHUUYECKUX CBOMCTB OTJIMBKH, YTO MOXET MPUBECTU
K IIPEXAEBPEMEHHOMY Pa3pyILIEHUIO, H3HOCY U3TOTOBIIEHHOM U3 HEE JETAIIH;

® JIMKBAallAsl — HECOOTBETCTBHE XMMHYECKOI0 COCTaBa 33JaHHOMY B HEKOTOPBIX
30Hax OTJIMBKHU; B MECTE JIMKBAIIMM MEXAHMYECKUE XAPAKTEPUCTUKHU METAIJIa OTJIMBKHU
MOTYT OBITh MOHUKEHHBIMH;

® Ta3oBbI€ MOpPHl —IIOSBISIIOTCS B peE3yJbTaTe IUIOXOM Ta30MpOHUIIAEMOCTH
JIATENHBIX (hOpMOBOYHBIX cMecel, TJIOXOU BEHTUIALIUU bop™mHI,
HEYJIOBJIETBOPUTEJIBHOIO KaueCcTBa METAJJIa U BBICOKOM TeMIEpaTypbl €ro 3aJIUBKH, T.
€. B pe3yjibTaTe HapyLIEHUH TEXHOJIOTUM; Ta30Bbl€ IMOPBHl HAa TOUYHBIX pPabOUUX
MTOBEPXHOCTSX JI€TaJel MAIlH HEJIOIyCTUMBIL;

® yCaJloYHbleé PAKOBMHBI — IYCTOTBHI, OOpa3yloluecss B OTJIMBKE H3-3a
HapyIlIEHUs NPAaBWIBHOCTH YCAaJKU MeTalsla MNpU €€ OXJIAXKIACHUH, BCIEIACTBUE
HapyILIEHUs pPABHOMEPHOCTH OXJAXKIEHUS WIM HEXBaTKU MeTaljla B MPOLEcce
3aTBEp/IEBaHMs; OOBIYHO YCaJOYHbIE PAKOBHHBI PACIOJIATalOTCS B BEPXHEH YacTH



OTJIMBOK; €CIM MECTO OTJUBKH, TJ€ PACIOJOKEHBl YCaJOYHBbIE PAKOBHUHBI, MOYKHO
ynanuTh 0e3 Bpeaa JUis 3arOTOBKM JIETalIM, TO 3TO JAENAIOT B JMTEHHOM IIEeXe, B
OCTaJIbHBIX CIy4asX OTJIMBKY OpaKyloT;

® Clau WM HECIUTHHBI — MECTa OTCIOCHUU MEeTajljla OTIMBOK; MOSIBISIOTCS B
pe3yibTaTe HApyHIEHUS TEXHOJOTHYECKOIo Ipoliecca 3alMBKU MeTaia B (opMmy;
HE3aMEUEHHBIN crlail MOXKET Pe3KO YXYJIIIUTh MEXaHUYECKHUE CBOMCTBA JETAU, IIPEKIe
BCEro — €€ MPOYHOCTH;

® TOopsiYMe TPEIIMHbl — HECIUIONTHOCTH BHYTPH OTJIMBKU JHOO C BBIXOJIOM Ha
MOBEPXHOCTh; BHYTPEHHHUE IMOBEPXHOCTH TOPSYMX TPEUIUH OOBIYHO OKHCIICHBI; OHU
0o0pa3yloTcsi B MOMEHT KpPUCTANIM3allMd METaljla B MECTaxX IMepexoAa OT TOJCTHIX
CEYCHHUI OTJIMBOK K TOHKHM; MIPUYUHBI MTOSBICHUS TOPSYNX TPEIIUH — HEMpaBUIbHAS
KOHCTPYKIUSI ~ OTJIMBOK  (KOHCTPYKTHUBHBIM  Je(EeKT), BBICOKAas  TeMIepaTrypa
3aJTUBa€MOr0 MeETalljla, HEPAaBHOMEPHOE OXJIXKIACHHE OTIMBKM U JPYrHe HapyLICHUS
TEXHOJIOTUU JTUTHS;

® XOJOJHBIE TPEHIMHBI — HECIUIONIHOCTH, BO3HHUKAIOIIME TMpHU Oojiee HU3KUX
TeMIlepaTypax 3aTBEpACBaHUSA OTJIMBKHM; MX IOBEPXHOCTh HE HMEET OKUCICHUS U
HAallOMUHAET CBEXKHUM H3JIOM; TOSBISIOTCA B pe3yJibTare pPE3KOro U3MEHEHUS
TEMIIEPATYPHI OTIMBOK M OT yJapOB, BO3HUKAIOIIUX MPU OPOCAHUU TOPSYUX OTIUBOK,
pu ux oOpyoOKe.

JedexTb 00pabOTKU JTaBICHUEM:

® MOBEPXHOCTHBIE W BHYTPEHHHE TPEIIUHBI U Pa3pbIBbI — HECIUIONIHOCTH
Marepuaa 3ar0TOBOK, MOJYUYEHHBIX IITAMIIOBKOW, KOBKOM, MPOKATHIBAHUEM;

® YTOHEHHWE W pa3pbiBBl — Je(hEeKThl JeTaneil, MojlydyaeMblX H3 JUCTOBOTO
Marepuanga METOJIOM INTAaMIIOBKH; €CJIM pa3phiBbl MaTepHalia MOXKHO OMNpPENETUTh
BU3YaJbHO, OCOOCHHO Y CpPEIHUX M KPYIHBIX JeTaylie (JeTanu Ky30Ba JIETKOBBIX
aBTOMOOWIJIEH W T. 1.), TO HEJOMYyCTHMYIO CTENEHb YTOHEHHS MaTepuajia MOXHO
OTIPECTUTh TOJBKO CIEHUATBHBIMH METOJaMH HEpa3pyIIaroliero KOHTPOJS; Kak
MPaBHUIIO, AKCIUTyaTal[MOHHAs HAEKHOCTh JETajei, MoMydaeMbIX METOAOM TITyOOKO#
BBITSDKKH, OMPEIENAeTCS HE CTOJBKO OTCYTCTBHEM pa3phIBOB, CKOJIBKO TMPEICIIbHO
JOIYCTUMOM CTENEHBI0 YTOHEHUS MaTepHualia, KOTOPOl OH MOXET JOCTUYh B HanboJee
1e(pOPMUPOBAHHBIX 30HAX; MPU OIKCIUTyaTallMd JeTalied, MOJyYeHHBIX TITyOOKOM
BBITSDKKOM, B pe3yJIbTaTe 3HAKOIIEPEMEHHBIX HArPy30K MOKET HACTYIHUTh pa3pylIecHUE
JIeTajly B 30HE YTOHEHMs], I03TOMY 110 MEPE YBEIMUEHUsI 00beMa JINCTOBOW IITAMIIOBKH
Bce Oojiee aKTyalbHOW CTaHOBHUTCA IMpoOJeMa aBTOMATH3alMM KOHTPOJI CTEHEHU
YTOHEHHMSI METAJIJIa TIPU BBITSIKKE;

® DUCKH, BOJIOCOBHMHBI, 3aKaThl, IUICHBI, PACCIOCHHUS, TOPILIOBHIE TPEHIMHBI U
apyrue nedeKThl, CBA3aHHbIE ¢ HAPYIICHHEM TEXHOJIOTUYECKOTO IIUKIIA TPH 00padoTKe
METAJIJIOB JIABJICHUEM.

JledexTh 00pabOTKU METAJIOB PE3aHUEM:

® HECOOTBETCTBHE IIEPOXOBATOCTH WJIM pa3Mepa [eTaid, yKa3aHHOMY Ha
YEepPTEKE;

® IIApXXUPOBAHHE — BHEIpPEHHE Oo0Jiee TBEPABIX YacTHI] B 00pabaThIBacMyIO
MMOBEPXHOCTH JeTaJIeH U3 IIBETHBIX CIUIABOB;

® HECOOTBETCTBHE TOYHOCTH  (OpMBI  (KOHYCHOCTh, OOYKOOOPA3HOCTH,
HEKPYIJIOCTh W T.J.) H TOYHOCTH B3aWUMHOTO PAacMojOXeHUs (HECOOCHOCTH,
HenapauIeTbHOCTh, HEMEPIEHANKYIIPHOCTh, PAAHAIFHOE MM OCEBOE OMEHHUE W Ap.)



MOBEPXHOCTEN JI€TAJIH;

® MPIKOTH, UUIM(POBAIBHBIC TPEIMMHBI — Je(EeKThl, BO3HUKAIONIUE B
IMOBEPXHOCTHOM CJIO€ NPU €ro PEe3KOM HArpeBe W MNOCIEAYIOIIEM OXJIaXICHUH B
npouecce nuiMdoBaHus aOpa3WBHBIM M alIMa3HbIM HHCTPYMEHTOM; A€(EKThI
MPEICTaBIAIOT cO00M 1100 HEOOIBIIION MIIONIAIA 3aKAJICHHbIE YYaCTKHU, JIUOO y4aCTKU
C CETKOM TpelIuH Ha MOBEPXHOCTH JIETaIHU U JIp. 1e(DEKTHI.

JedexTsl TepMudecKoi 00paboTKH:

® TEPMUYECKUE TPELIMHBI, BO3HUKAIOIIME B METAJUIE IMPU PE3KOM HArpeBe H
OXJIQXJICHUHU MPU HAPYIICHUU PEKUMOB TEPMOOOPAOOTKH JIsl TAHHOTO MaTepuana;

e 00€3yTiepOoKMBAaHUE — BBITOPAHUE YrIEpoJa B TMOBEPXHOCTHBIX CIOSX
CTaJIbHBIX 3arOTOBOK IIPU HarpeBe B aTMocdepe, coAepKallieid mapbl BOJIbI, YIICKUCIbINA
ra3, BOJAOPOJ; NHTEHCUBHOE BBITOPaHUE YIJIEPO1a MPUBOJUT K TOHUKEHUIO ITPOYHOCTH
CTaJu; B JETANSAX U U3JICIIUSIX U3 UHCTPYMEHTAJIBHOM CTAJIM, KOTOPhIE MPOKAINBAIOT Ha
OOJBITYI0 TIIYOMHY, 00€3yriepOoXKMBaHUE NPUBOJUT K TOSIBICHUIO MOBEPXHOCTHBIX
TPEIIUH TIIYOUHOH 710 2 MM;

® HAyIJIEPOKUBAHUE — HACHIIICHUE TMOBEPXHOCTHBIX CIIOEB YIJIEPOJIUCTHIX
cTajedl M30bITOUYHBIM YTJIEPOJOM IPU HArpeBe MeTalsia B atMocdepe, coiepkaiieit
CIIMIIKOM OOJIBIIIOE KOJUYECTBO OKHCH YIJIEpOJa; HAYIJIEPOKWBAaHUE TMPUBOJIUT K
MOSIBJICHUIO J1€(PEKTOB, CBSI3aHHBIX C TMOBBIIMICHHOW XPYNKOCTBIO 3arOTOBOK H
CKJIOHHOCTBIO K 00pa30BaHUIO MEJIKUX CETEBUJIHBIX TPEIINH;

® BOJIOPOAHBIE TPEHNIMHBI — BO3HHMKAIOT B METAUIE M3-32 HACBIIICHUS
ITOBEPXHOCTHOTO CJIOS BOJOPOJOM IOJ ICUCTBUEM LIEIOUYEH U KUCIIOT, COACPIKAIINXCS
B CIICUUAIBHBIX PAcTBOpPAX JJIS TPABIEHUS U AJICKTPOXUMHUYECKONH 0OpabOTKH, YTO
MIPUBOJUT K PE3KOMY IMAJICHUIO TJIACTUYHOCTU U K XPYIKHUM Pa3pyLICHUSIM;

® MIEPEKOT - BBI3BIBAET HE TOJIBKO OOpa3oBaHUE KPYIHOTO 3€pHA, HO U
OTUIABJICHUE TPaHUI] 3€PEH CTAJIM, YTO B JAJbHEHIIEM NPUBOJIUT K Pa3PYyLICHUIO
MeTaJla.

JledekTbl Hepa3bEMHBIX COEAMHEHHUI MeTalla:

e MeTauypruyeckue AeekTel — Bce Ie(EKThI, MPUCYIIUE JUTOMY METally,
KOTOpPbI€ BO3HHUKAIOT MPU CBapKe (JIEKTPO-, Ta30MIa3sMEHHOM M T. T.): PaKOBHUHBI,
IUTAKOBBIE BKJIIOYEHHUS, TOPBI, a TaKKe HM3MEHEHUs pa3MEpPoOB 3€pHA B 30HE
TEPMUYECKOTO BIIUSHUS, IEPETPEB, 3aKAJIKA U OTIYCK, TOPSIYUE U XOJIOHBIE TPEIINHBI;

® TPEMIMHBI — 3a4acTyH0 BO3HUKAIOT OT BHYTPEHHHUX HANPSHKEHUN YCAIKHU TPU
OXJIAXJEHUM IIBa TPU  CBapKe; TPEHIMHbI B  HAIUIABJICHHOM  MeETajule,
MEePIICHIUKYJISIPHBIE OCH I1IBa, MOTYT pPacCIpOCTPaHSATHCS M Ha OCHOBHOM MeETasll
CBAapUBAaEMBbIX JeTajeil; MHOTJa TPEUIMHBI MOTYT BOBHUKAThH U BAOJb OOKOBOM CTOPOHBI
HArpeBacMOu 30HBbI;

® HEMpoBap — IMYCTOThI, oOpaszyroliuecs B pe3ysibTaTe IUIOXOW MOATOTOBKH
KPOMOK CBapMBAEMBIX JIUCTOB, MAJIOIO PACCTOSIHUS MEXIY KPOMKAMH MO OTHOILIEHHUIO K
IMaMEeTpy AJEKTPOJa; HEMPOBAp 3HAUUTEIIbHO CHUKAET MPOYHOCTH 1IBA IO CPABHEHUIO
C PACUETHOM U, KaK CJIECJICTBUE, CHUKAET HAJICHKHOCTh BCEW CBAPHOW KOHCTPYKIUU;

® BOTHYTOCTh Ha BEpIIMHE IBa, W30BITOYHOE YCHJICHUE TOJIIHWHBI IIIBa B
OTAEIbHBIX MECTaX, HAXJIECT, MPOIJIAB, HEPOBHOCTH B MECTAX CMEHBI JIEKTPOJA U JIP.;

e Hemnponai, Henmpokyier — aedeKThl, BO3HUKAIOIIUE COOTBETCTBEHHO B MasHBIX
U KIIECHBIX COEAMHEHUAX M3-3a HEJIOCTATOYHOM YHMCTOTHI COCAUHSEMBIX MOBEPXHOCTEM
WJIM HApYIICHUS! TEMIIEPATYPHOTO PEKUMA MANKHA U CKICUBAHMUS.



OKCcrutyaTalnoHHbIe NePeKThl — 3T0 AedeKThl IeTajnei, y3JI0OB, arperaros,
MalllUH B 1€JIOM, BO3HHUKAIOIIME HAa CTaguU SKCIUTyaTalldd MAalllMH B pe3yJbTare
W3HAIIMBAaHUS, KOPPO3HH, YCTAJIOCTH U T. J., 4 TAKKE HEMPABUIBHOIO TEXHUYECKOTO
00CITy’KUBaHUSI WM MCIHOJIb30BaHUS. TEXHUYECKOE COCTOSIHUE MAalllMH B MpPOIECcce
AKCIUTyaTallMy HEe OCTAETCSI HEM3MEHHBIM; OHO YXYIIAETCA C YBEJIUUEHUEM HapabOTKH.
N3-3a u3HOCAa M MOBPEKIECHUN CHUXKAETCS pabOTOCIOCOOHOCTh, a, CIEI0BATEIbHO, U
HAJICKHOCTh MAIILIHH.

BonbIMHCTBO JeTaneld B MPOLECCE IKCIUTyaTaluy MOABEPKEHO OJHOBPEMEHHO
W3HAIIMBAHUIO HECKOJIBKUX BHJIOB, IMOYTH BCET/Ia MOKHO BBIAEIUTh BEAYLIUW BHI,
KOTOPbIH W OrpaHUYMBAET pabOTOCHIOCOOHOCTh jeTanu. COIMyTCTBYIOUIUE BHJIbI
W3HAIIMBAaHUS B 3HAUUTEIBHO MEHBIIIEH MEPE CHIKAIOT €€.

ConpsokeHHBIE JE€Tand, BEPHEE, ITOBEPXHOCTH JACTalled MAallvWH, HMEIOIIUe
OTHOCHUTEJILHOE MIEPEMENIEHUE B MPOLIecCe padOThI, H3HAIIMBAIOTCS MO ICHCTBUEM CHUIT
TPEHUs,, CUJ TpPEHUs C YyJIapHBIMU Harpy3kaMu;, Oo0Jiee CIIOXKHBIM SIBJISICTCA
W3HAIIMBAHUE TIPM  MEXAHUYECKUX, TEIUIOBBIX, XUMHUYECKUX  BO3JCHCTBUSIX.
NHTEHCUBHOCTh W3HAIIMBAHUS 3aBUCUT OT MEXAHMYECKUX M XHUMHUYECKHUX CBOMICTB
Marepualia MOBEPXHOCTEH TPEeHUS, BUJIa TPEHUS (HAJTUYUE UM OTCYTCTBHE CMa304YHOIO
Marepualia, XapakTepa M BEJIMYHUHBI HArpy3KH, BHAA CONPSIKEHUS M LIEPOXOBATOCTH
MMOBEPXHOCTENW, OTHOCHUTEIIBHOM CKOPOCTH IEPEMEIICHHUSI MOBEPXHOCTEW TPEHUS, HUX
B3aMMOJICHCTBUS C BHEIIHEH Cpellor U T.1.). B pe3ynbrare M3HaAIIUBAHUS MOCTEIIEHHO
M3MEHSIOTCS pa3Mepsl B popma jaetaieil. B conpsikeHnn yBeIuunBaroTcs 3a30pbl. Ecim
3a30p MPEBBIMIAET JOMYCTUMOE 3HAYECHHE, B COMNPSHKEHUM BO3HHUKAIOT yAapHBIE Har-
py3ku. THTEHCUBHOCTH M3HALIMBAHUS IIPU 3TOM BO3PACTAET.

Paznuuaror crnenyromue BHIBI W3HAIIMBAHUS MPU TPEHUM JETAJICd MAIIWH:
MEXaHMuecKoe, abpa3uBHOE, THUApoadpa3HBHOE, Tra30a0dpa3WBHOE, HSPO3UOHHOE,
YCTAJIOCTHOE, KAaBUTAIlMOHHOE, W3HAIIMBAaHWE TPU  3a€AaHUHA, KOPPO3HOHHO-
MEXaHHYECKOE.

AOpa3uBHOE — MEXaHUYECKOE M3HAIIMBAHUE, KOTOPOE YCUIIMBAETCS PEXYIIUM
WU TapanaroliuM JEUCTBUEM TBEPABIX YACTHUIl; BO3HUKAET MPU HAJIUYUU B 30HE
TpeHusi aOpa3uMBHBIX YaCTHII, IMOMAJAONIUX B 30HY TPEHUs] KaK CHApYXH, TaKk U B
IIPOLIECCE TPEHUS.

['unpoabpa3rBHOE — M3HAINIMBAHKE B PE3YyJIbTaTe BO3ICUCTBUS TBEPABIX YACTHIIL,
YBJIEKa€MbIX TOTOKOM >KHMJIKOCTH, a Ta30a0pa3uBHOE — B pe3yjbTaTe BO3JCHCTBUSA
TBEPJbIX YACTHUIl, YBJICKAEMbIX MOTOKOM Ta3a (TpyOOMpOBOJIBI >KUIKOCTEH M Ta30B
MOTYT TOJIBEPraThCid TAaKOMY H3HAIMBAHHWIO TPH TOMAJaHUU BHYTPh aOpa3sHBHBIX
YaCTHII; ITO HEPEIKO CIYy4aeTCs B TUAPOCUCTEMAX CTAHKOB).

DpO3MOHHOE — HM3HAILMBAaHUE, BO3HUKAIOIIEE B MPOLECCE BO3AECUCTBUS MOTOKA
KUJKOCTH WK ra3a. BeI3pIBaeT COOCTBEHHO APO3MOHHOE pa3pylieHue MPU 00TEKaHUU
JeTajgei MOTOKOM KHUJIKOCTH WJIM Ia3a; BCIEICTBUE YAApPOB O MOBEPXHOCTh METaJIa
MEJIbYANIINE YAaCTHUIBl MOTOKA Pa3pylIalOT €ro MOBEPXHOCTHBIM CJIOM. DPO3MOHHOE
W3HAIIMBAHUE BO3PACTAECT C TMOBBINICHHUEM IIEPOXOBATOCTH ITOBEPXHOCTH M C
YBEJIUYECHUEM KUHETUYECKOW JHEPTrUM YacTUIl MOTOKA, OCOOCHHO €CJIM JeTallb WM
MOTOK UMEIOT BBICOKYIO TEMIEPATYPY. DPO3UOHHOE UZHAIIMBAHUE MOXKET BBIPAKATHCA
B BUJI€ PAaBHOMEPHOIO CIApanbIlBaHHUsI MEIbYANIIUX YAaCTUYEK MOBEPXHOCTHOTO CIOS
JieTanu TU00 B BUJIE SBHO BHIPAXKEHHOTO JIOKAJTLHOTO Pa3pyIIEHUs TOBEPXHOCTH.

VYceranocTHoe — HW3HAIIMBAHUE TOBEPXHOCTH TPEHUSI WM €€ OTACNIbHBIX



YY4acTKOB TIpW Je(POPMUPOBAHWM, TPUBOAIIEM K BO3HUKHOBCHHIO TpPEIIUH U
OTIICJICHUIO YaCTUIl Marepuana jetand. Bo3HukaeT mpu TpeHuu 0Oe3 CMa304dHOro
Marepualia, a pu HaJUYUU CMa304HOT0 MaTepuasa — MPU JIaBICHUSX, TPEBBIIIAIOITUX
npefen TEKy4yecTH maTepuana MOBEPXHOCTHBIX cJioeB. I[IpUuYMHBI, BBI3BIBAIOIINE
YCTaJOCTHOE W3HAIIIMBaHUE MaTepualia: MUKPOIUIACTHYECKUE JedopManvu cCxxaTus,
YIOPOUYHEHHSI U Pa3ylPOUYHEHUS MOBEPXHOCTHBIX CJIOEB, BOBHUKHOBEHHUE OCTATOYHBIX
HaANpPsDKEHUN 1 0coObIe SIBJICHUS YCTAJIOCTH MaTepHala.

N3HamuBaHue mpu 3acHaHUM — MPOUCXOAUT B PE3YJIbTATE CXBATHIBAHUS,
[NIyOMHHOTO BBIPBIBAHUSI METailjla, MEPEeHOca €ro ¢ OJAHOW MOBEPXHOCTH TPEHHUS Ha
npyryto. N3 cyliecTByIOMNX BUIOB U3HAIIMBAHUS 3TOT BUJL SIBISETCS CAMBIM OMACHBIM,
TaK Kak CONpSAracMble JETAM pPa3pylIalOTCd HWHTEHCUBHO, B pSAIE CIy4yaeB —
MOMEHTAJIBHO, YaCTUIbl META/UIa OTHAENSAIOTCA C OJHOW MOBEPXHOCTH TPEHUA H
HAJIMIIAIOT HA CONMPSKEHHYIO, IPUYEM B JIaJIbHEHIIIEM OHU JCHCTBYIOT KaKk aOpa3uB.

TennoBoe M3HAINIMBAHUE — BO3HUKAET MPU TPEHUM CKOJIBKEHUSA C OOJBIIMMU
CKOPOCTSIMH OTHOCHUTEJILHOTO TEpPEMEIICHUsI TOBEPXHOCTEH TpEeHHUs, OOJbIIUMHU
JABJICHUSIMU,  BBI3BIBAIOIIMMHM  WHTEHCUBHOE  YBEJIMYCHUE  TEMIIEpATyphl B
MMOBEPXHOCTHBIX CJIOSIX COMNPSDKEHHBIX JieTaneid, paldoTtatomux ©0€e3 CMa304HOIo
Marepuana WM MpU HEAOCTaTOYHOM €ro KOJIMYecTBe. Temreparypa MOBEpXHOCTEU
dakTuyeckoro koHrtakta mocturaeT 900°C, makcuMmajabHas XK€ MOXKET JIOCTHYb U
TEMIIEPATYphl IUJIABICHUS MeTala. B MalMHOCTPOEHUM TEMIOBOMY H3HAIIUBAHUIO
MOABEPKEHBI JIETAIM TepeAad 3alelUICHUEM, MOAIINIHUKN CKOJIbXEHUSA, ACTalIH
KPUBOIIMITHO-IIIATYHHBIX MEXaHU3MOB U T. JI. IPU NPEKPALIEHUN TOJa4Yd CMA30YHOIO
MarTepualia K y3jiam TPEHUSI.

Koppo3ust neraneii MalmvH MPOUCXOJUT B PE3YJbTATE MX XUMHUUYECKOTO HIIA
BJICKTPUYECKOTO B3aMMOJICMCTBUSL C BHEIIHEW cpenol. Paznuyaror KOppo3uro
aTMoc(epHy10, Ta30BYI0, KOHTAKTHYIO, MOJI HANPSKEHUEM B HEIJIEKTPOJIUTAaX U B
ANEKTPOJUTAX (PUCYHOK 1).

I-pabromepHas Z -HepabHomepHas J - cmpykmypHo-
KOppo3ug KOppo3Ug U30UPAMELHAS KOPPOIUT

ge. o § S0 3%

4= KODPOIUT NAMHAMY

7 - nOOnOBEpXHOCMHAS § - MeXKpUCMANIUMHAT 9 — MpaHCKoUCmanIumHas
Kappo3ug Koppo3Us Koppo3us



Puc. 1 - Buapl KOppO3HMOHHBIX pa3pylieHuit (mopaxkenuit): 1 - 3 - cromHbie
KOPPO3MOHHBIE MOpakeHust; 4 — 9 - pa3HOBUIHOCTH MECTHON KOPPO3UH

Hetanu, compukacarmuecss ¢ aTMocpepor, MoABEpraiTcs aTMochepHon
KOPPO3UH TOJT IEUCTBHEM BIIaru (JI0%b, CHET), a TaK)KEe Pa3JIMYHBIX OKUCIIOB U COJIEH,
coliepKaluXxcs B BO3JyXe, OCOOEHHO OKOJO OOJBIIMX TOPOJOB U B MPUMOPCKUX
paiionax. Pe3kue mepemanbl TeMIiepaTypbl TakKe CIIOCOOCTBYIOT KOPpPO3HMH, TaK Kak
CONIPOBO’KJIAIOTCS KOHJICHCAIUEN BIIATH.

Koppo3ust mox BiIusHMEM Ta30BOM Cpeabl MpPH BBICOKHX TeMIEparypax
oOyCJIOBJIEHAa B3aMMOJICUCTBUEM MeETajula C MPOAYKTAMH CTOpaHUs TOIUIUBA. DTOMY
BHJy KOPpPO3MM B IPOLECCE IKCIUTyaTalluy IIOJBEPKEHBI JETA SHEPTreTHUYECKUX
MamH. [loxg BiussHUEM HUCHapeHUss W OpbI3T  BJIEKTPOJUTOB  3HAYUTEIHHO
KOppOoaupyeTcs 000py10BaHNE FAIbBAHUYECKUX JIMHUM.

JledeKTsl, BBI3BaHHBIE YCTaJOCTbIO. YCTalOCTh — IMPOLIECC MOCTENEHHOIO
HaKOTUICHUSI TIOBPEXKICHUW MaTepuayia TMoJi JCHCTBUEM MOBTOPHO-TIEPEMEHHBIX
Harpy3o0K, MPUBOIAIINM K CHW)KEHHUIO JIOJTOBEYHOCTH, pPa3pylLICHUIO MaTepuana
JeTane MaluH, cOOpoUHbIX enuHull. [Iporecchl pa3BUTHS YCTAIOCTH BEAYT K TOMY,
4YTO B HamboJjee caboM MeCcTe JeTalld WJIK KOHCTPYKIIUU BO3HUKAIOT MUKPOTPEUIUHBI,
pa3BUBAIOIIMECS B [AJIBHEHIIEM B YCTAJIOCTHBIE, KOTOPHIE BbBI3BIBAIOT BHE3AMHOE
paspyiieHue Aetaid 0e3 BHAUMBIX MPEABAPUTEIBHBIX TJIACTHYECKUX AehOopMaIiHii.
OKcIUTyaTanuus NacCaXXUPCKUX CaMOJIETOB CBEPX HA3HAYEHHOTO pecypca MOXKET
IPUBECTH K Pa3pyILICHUIO MPAMO B Bo3/iyxe. TakoB 3(PPeKT yCTalIOCTHOTO pa3pyIIeHUsI.

CuiibHOE BIUSHHE HA CHM)KEHUE BBIHOCIMBOCTU JIETAJIEN OKAa3bIBAIOT PE3KUE
CMEHBI TeMIepaTyphl (TepMUUYECKasi yCTaJOCTh), TaK KaK MPU 3TOM B MOBEPXHOCTHBIX
CIOSIX JeTalM TIEPUOJAMYECKH BO3ZHHMKAIOT HAMNPSDKCHUS CXKATUS U PACTSKEHUS.
Tepmuyeckass yCTajmoCTh MPOSBIAETCS, HAIPUMEpP, B JETAlsAX TOPSYEro TpakTa
AHEPreTUYECKUX MAIIIHH.

3aMETHO CHWXAEeT Mpeliesl BBIHOCIMBOCTU JAeTajedl mamuH kKopposus. [lpu
OJIHOBPEMEHHOM BO3JICICTBUM KOPPO3UU U TEPEMEHHBIX HArpyXKE€HHUM BO3HUKAET Tak
Ha3bpIBa€Masi KOPPO3MOHHAsI yCTaJIOCTh, KOTOpas BBI3BIBACT PA3PYLICHUE IETAIN NPH
3HAQYUTEIBHO  MEHBUIEM  HANPSXKEHUM, YeM I[O03BOJSET HUCTUHHBIA  Mpenesn
BBIHOCJIMBOCTH MaTepHalia JIETalu.

3 [IpaBuna, METOBI U CPENICTBA U3MEPEHHUS

3.1 OcHOBHBIE TTOHATHS

N3mepenne — 3T0 HaXOXACHUE 3HAYCHHUS (PU3MUECKOW BEIWYUHBI OMBITHHIM
MyTEM C TMOMOIIBIO CIEIHUATbHBIX TEXHHUYECKUX CpeAcTB. CpeacTBO, C MOMOIIbIO
KOTOPOT'O BBIMNOJIHSIOT U3MEPEHUE, HA3bIBAIOT — CPEICTBOM HU3MEPEHUS, OHO HMEET
HOPMUPOBAHHbBIE METPOJIOTMYECKUE CBOMCTBA. 3HAYEHHUE BEJIIMUMHbBI, KOTOPOE BBISIBIIIH
M3MEPEHUEM, HAa3bIBAIOT pE3yJbTaTOM U3MEPEHUSA. 3aTeM pe3yibTaT HW3MEPEHUs
CONOCTABISIIOT C pa3MepaMu, 3aJaHHBIMU YEpPTEXKOM. [aKoil MpOIECcC Ha3bIBAeTCS
KOHTPOJIEM TOJHOCTH, BBIIIOJHEHHBIM u3MepeHueM. CyIlecTByeT e€IIe€ KOHTPOJb



TOJTHOCTH, BBITIOJTHEHHBIN O€3 BBISBJICHUS pe3yJbTaTa U3MEPEHHs, MyTeM (U3UYECKOTO
COTIOCTABIICHUS JIETAIH C 00Pa3IOM.

CpencTBa u3MepeHust pas3ieisIioT Ha TPU OCHOBHBIX BHUJIA: MEPbI, U3MEPUTEIIbHbBIE
WHCTPYMEHTBl M HW3MEpPUTENbHbIE MPUOOpPBL. Mepbl — 3TO CpeacTBa M3MEpPEHUs,
BEILIECTBEHHO BOCIPOM3BOJAIINE (PU3NYECKYIO BEIMYMHY 3aJaHHOTO pa3Mepa. Mepbl
pa3zensaroTCs Ha OJHO3HAYHBIE MU MHOro3HayHble. OJTHO3HAaYHAs Mepa BOCIPOU3BOIUT
BEJIMUMHY OJHOTO pasMepa (Hampumep, IUIOCKONApajuleJbHasi Mepa  JUIMHBI).
MHoro3Ha4Has Mepa BOCIIPOU3BOAMT PsiJi OTHOMMEHHBIX BEJIMYUH PA3JIMYHOIO pa3Mepa
(Hampumep, JnMHENKa oOpa3lnoBas BOCHPOU3BOAUT CBOUMHU JI€JICHUSIMH  MHOTO
JIMHENHBIX Pa3MEpOB Ha CBOEH ILIKAJIE).

W3MepuTenbHbIlE UHCTPYMEHTBI M HU3MEPUTENbHBIE MPUOOPHI — 3TO CPEACTBA
U3MEPEHMs], CIIOCOOHBIE BBIPAOOTaTh NOKA3aHUS — YHCIOBYIO H3MEPUTEIBHYIO
uHpopmanuo B (opme, JOCTYNIHOM JJii  HENOCPEICTBEHHOIO  BOCHPHSTHS
HaOroAaTeneM. JTU MOKAa3aHUsl BbIpa0aThIBAIOTCA B MPUHATHIX €AMHUIAX U3MEPEHUs
(MeTp, MUJUTUMETP, MUKPOMETP, IPaayC, MUHYTa, CEKYH/A).

CpenctBa wu3MepeHUsl TakXkKe JesITCS Ha Mepbl, 0O0pa3loBblE CpEACTBa
U3MEPEHU, pabouune cpeIcTBA U3MEPEHHUIA.

Mepsl — cpencTBa M3MEPEHM, NpeIHa3HAYeHHbIE I BOCIHPOU3BEIACHUS
¢u3nueckoil BeIMUMHBI 33JJaHHOIO pa3Mepa, K MepaM OTHOCAT IiiocKomnapasielbHble
KOHLIEBBIE MEPBI JUIUHBL, TUPHU U T. II.

OO0pa31oBbie cpencTBa U3MEPEHUI — ATO MEPbI, U3MEPUTENIbHbBIE TPUOOPHI WK
npeoOpas3oBaTeiy, CiayXKallue s KOHTPOJISI HMKECTOSIIUX MO IMOBEPOYHOH CXeMe
U3MEPUTENbHBIX cpenctB. OOpa3loBble CPENCTBAa MEPUOJUYECKH IOBEPSIOTCA IO
sTasioHaM. WX TOYHOCTH HMeeT OOJIbLIOE 3HAYEHHE [UIsi 0O0eCleYeHHs] €IUHCTBA
W3MEPEHUM.

Paboune cpencrtBa M3MEpeHUH — BTO MEphl, YCTPOWCTBA WM MHPUOOPHI,
MpUMEHSEMbIE I U3MEPEHHI, HE CBSI3aHHBIX C Mepenadeil eAuHUIbl (PU3NYEecKon
BEJIMYMHBI (HanpUMep, KOHIIEBask MEpa JJIMHbI, UCIIOJIb3yeMas JJi1 KOHTPOJSl pa3MePOB
W3IeNTUI WK JIJISl HAJIaJIKU CTAHKOB).

3.2 [TapameTpbl U XapaKTEPUCTUKH CPEJCTB UBMEPEHUS

Jlenenue mkaipl MprOopa — MPOMEKYTOK MEXKTY ABYMS COCETHUMHU OTMETKaMH
mkanpl. [[Ikama — 3TO psig OTMETOK W IPOCTABJICHHBIX Y HUX YHUCEII, MOJIOKEHUE U
3HAYEHHWE KOTOPBIX COOTBETCTBYET PAAY IOCIECAOBATEIbHBIX pa3MepoB. JlnmHa
(uHTEpBa) JEJICHMS IIKAJbl — PACCTOSHUE MEXKIY OCSIMU ABYX COCEIHUX OTMETOK
mKanpl. [{eHa aeneHus mkKaabl — 3TO BEIWYMHA IMEPEMEIICHHUS BOCIPUHHUMAIOIIETO
YCTPOMCTBA CPEIACTBA WM3MEPEHHUS, BBI3BIBAIONIAA IEPEMEIICHUE YKas3aTesasl Ha OJHO
nenenue mkanabl. Hanbonee mpunarel neHsl genenuit 0,1; 0,2; 0,5 mMxwm; 1; 2; 5 MiM;
0,01; 1 mm. Hampumep, npu nepeMenieHn HaKOHEYHHUKA MHIWKATOpPa YacCOBOTO THUIIA
Ha 0,01 MM cTpenka caBuraercsi Ha OJAHO AEJICHUE KPYrOBOW IIKAJIbI, CJIEI0BATEIbHO,
neHa neaenus cocrapisger 0,01 mm.

UyBCTBUTEIIBHOCTh HU3MEPUTEIBHOIO TIPUOOpa — OTHOIICHUE W3MEHEHUS
CUTHAJIa HA BBIXOJE H3MEPUTEIBLHOIO CPEACTBA K BBI3BABIIEMY €r0 H3MEHEHUIO
n3MepsieMOr BeJIMYuHbL. Hanmpumep, npu nepemMereHnn n3MepuTeIbHOTO HAKOHEYHUKA
Ha BEJWYMUHY IeHbl aefieHus 0,5 MKM yKkazaTenab IepeMeliaeTcss Ha OJHO JIeJICHUE



mkanbl, paBHoe 1 mm (1000 Mkm). UyBCTBUTENBHOCTH 3TOTO MpuUOOpa paBHA
1000:0,5=2000.

[Toka3zaHnue cpencTBa U3MEPEHUS — 3TO 3HAYCHUE BEIIMYUHBI, OMPEICICHHOE 110
OTCUETHOMY YCTPOMCTBY TOCJE€ U3MEpEeHUus 3agaHHOro oObekra. Ilokasanue Bcerna
COCTOMT M3 MPOMU3BEICHUSA YHUCIA JCJICHUWA IIKAIbl MPU OTCYETE W LIEHBI JICJIICHUS
JTAHHOM IIKAJIBI.

Jlunarna3on mnokazaHuid (M3MEpeHud Mo IIKajge) — 00JIaCTh 3HAYCHUM IIKaJbl,
OTPaHUYCHHAS €€ HaYaJIbHbIM U KOHEUHBIM 3HAUCHUSMH.

Juama3on usMmepeHudd — o00JIacTh 3HAYCHHH HU3MEPSEeMON BEJIMYMHBI, JIJIS
KOTOPOW HOPMHUPOBAHBI JOMYCKAEMbI€ IMOTPEIIHOCTH CPEICTBA U3MEPEHHUIA.

[Ipeaenbr u3MepeHUN MaHHBIM CPEACTBOM H3MEPEHHS — HaAUOOJIBIINN U
HAaUMEHBIIUN 3HAYEHHU TMaNla30Ha, KOTOPhIE MOTYT ObITh U3MEPEHBI C HOPMUPOBAHHOM
TOYHOCTBIO.

W3smepurensHoe ycwime P — 310 cumna, ¢ KOTOPOM BOCIHPUHUMAIOLIEE
YCTPONCTBO BO3JIEHCTBYET Ha MOBEPXHOCTh OOBEKTA U3MEPEHHUS.
[lorpemHOCTh W3MEPEHHS — OTO OTKJIOHEHHWE pe3yJbTara HM3MEpPEHHs OT

NEUCTBUTEIBHOTO pa3Mepa uaMepsemMonl BennuuHbl. Hanbosnee CylmiecTBEHHO BIIMSIIOT
Ha BEJMYUHY TMOTPEIIHOCTU U3MEPEHUS MSITh COCTABIISIIONIMX: MOTPEIIHOCTh CPEACTBA
WU3MEPEHHUsI, TOTPEIIHOCTh YCTAaHOBOYHBIX MeEp, IMOTPEUIHOCTh OT H3MEPUTEIHLHOTO
yCWINS, TIOTPEIIHOCTh M3-3a  TEMIIepaTypHbIX JAepopManuil, CyObEKTUBHbBIC
MOTPEITHOCTH UCTIOTHUTEIIS U3MEPEHHUS.

[lorpenrHocTh CpencTBa M3MEPEHUsS — OTO PA3HOCTh MEXAY IOKa3aHUEM
JTAHHOTO CPE/ICTBA U3MEPEHUS U JCHUCTBUTEIBHBIM Pa3MEPOM U3MEPEHHOU BEIMYHHBI.
OTa MOrpemHOCTh BHOCHT Yallle BCEro camylo OOJIBIIYI0 4YacThb B IOTPEIIHOCTh
u3Mmepenus. [loaTromy 3a BceMu cpeicTBaMU M3MEPEHHMs], KaK MOCIEe UX U3TOTOBJICHUS
WM PEMOHTA, TaK U 3a HaXOJSIIUMUCA B AKCIUTyaTalllH, OCYUIECTBISIETCS HAA30p, BO
BpeMsi KOTOPOTO MEPUOUUYECKHU OTIPEACIISIETCS, B KAKOM COCTOSIHUM HAaXOJUTCS KaX10€
CPEACTBO M3MEpPEHMs, TO €CTh MoBepka. Ilpu mpoBeaeHUU TOBEPKHU OMpPEACISIETCS
paboOTOCTIOCOOHOCTh JTAHHOTO CPEJCTBAa WM3MEPEHHUs, B TOM YKCJIE U BEJIMYMHA €ro
MOTPEIIHOCTH, & UMEHHO, HaXOJWUTCS JIM OHA B TpejenaX YCTaHOBJICHHOW HOPMBI.
BrINMOMHAIOT TOBEPKY CIENHalbHbIE OpraHbl METpOJoTrHueckoil ciyxOnl. Ecnu B
pe3yabTare MOBEPKU JTAHHOE CPEJACTBO M3MEPEHUSI OKA3bIBAETCA T'OJHBIM, TO Ha HETO
BBIIIMCHIBAECTCSl ATTECTAT, €CIU K€ HET, TO OHO M3BIMAETCA U3 MPUMEHEHHUs. ATTecTar
TOJTHOTO CPEICTBA U3MEPEHUS XPAHUTCS B €r0 QyTIIsIpe ¥ CBUAETEIBCTBYET O TOJTHOCTH
€ro JI0 JaThl CIAEAYIOIIEH MOBEPKHU IO TpaduKy.

[TorpenrHocT, MPUBHOCUMBIE YCTAaHOBOYHBIMH Mepamu (oOpasiiamu). Bee atu
MepbI HIMEIOT CBOM COOCTBEHHBIC MOTPEITHOCTH, KOTOPHIE CO CBOMMU 3HAKAMU BXOMST B
MOTPEIIHOCTh KAXJ0Tr0 U3MEPEHUSI.

N3meputenbHoe ycuime oOecreurnBaeT 3aMbIKaHUE AJIEMEHTOB M3MEPUTENbHOU
[IETH, BKIIOYAIOMIEH KaK JJIEMEHThl H3MEPUTEIBHOTO CpEeJCTBa, TaK U OOBEKT
M3MEpEHHUs, W BBI3BIBACT MX ynpyrue aedopmanuu. [lorpenrtHocTs u3MepeHus OT
M3MEPUTEIHLHOTO YCWIINS paBHA AedopMalusM B CPEJCTBE U3MEPEHUS U U3MEPSEeMOM
neranu. B HOpPMATHBHBIX JOKYMEHTaX OOBIYHO PErIaMEHTHUPYIOTCS MaKCHUMAaJlbHBIC
3HAYECHUS U Teperajl U3MEPUTEILHOTO YCUITHSL.

[TorpemmHocTr OT TeMmepaTypHBIX aedopMaluii BOZHUKAIOT TP MPOBEIACHUHU
3aMEpOB MPU TEMIIEPATYPE, OTIIMYHOU OT HOPMAJIbHOM.



CyOBbeKTUBHbBIE TMOTPEIIHOCTH HUCIOIHUTENS HU3MEPEHUS - ATO MOTPEIIHOCTH
BO3HUKAIOIIME MPH BBIITOJHEHUN UCIIOJHUTENEM MPUEMOB U3MEPEHUS U MOTPEIIHOCTH
OTCUYUTBHIBAHUSA MOKA3aHUM.

KommaparopHast norpemHocTs BOSHUKAET NIPU HECOBIAJACHUN JTUHUN U3MEPECHUS
Y JIMHUU OTCYETAa, KOTJIa BCJIEACTBUE HETOYHOCTH NMEPEMEIIEHUN MO HAIPAaBIISIIOLIUM
npubopa BO3HUKAIOT TOBOPOTHI €r0 TOJBIKHBIX, YacTed U, KaK CJEACTBHE,
HECOBIIAJICHUE BEJIIMYUH IIEPEMELICHUN BU3UPHOTO U OTCYETHOI'O OPTraHOB.

Boi6op u3mepuTenbHbIX 0a3 MpU U3MEPEHUU TAKXKE OKa3bIBAET CYIIECTBEHHOE
BJIMSIHUE HA TOYHOCTh H3MEpEeHHil. B mnpakTuke HEO0OXOIUMO PYKOBOJICTBOBATHCS
PUHIIMIIOM €UHCTBA 0a3, COMNIACHO KOTOPOMY JOJIKHBI COBNAAATh KOHCTPYKTOPCKAs,
TEXHOJIOTUYECKasi U u3MepuTenbHas 0a3pl. bazupoBanue neranu B mpoiiecce U3MEpeHUs
CBOAMTCS K TOMY, YTOOBI JIMHUS U3MEPEHHUS COBIAJana ¢ HalpaBJICHUEM HU3MEPSIEMOTO
pasmepa.

3.3 Knaccuduxaryst BUI0B KOHTPOJIS

B 3aBucuMocTM OT MecTa  ONEpalMd  TEXHUYECKOrO  KOHTPOJS B
TEXHOJIOTUYECKOM MPOILIECCE M XapaKTepa BBIMIOJHECHUS 3TOW OINEpalMH Pa3indyaroT
HECKOJIBKO BUJIOB TEXHUUYECKOTO KOHTPOJISI, K OCHOBHBIM BHJIaM OTHOCSTCS:

O TMpeIBapHUTEIIbHBIM KOHTPOJIb MaTepHaOB, IMOIy(padpUKaTOB, 3aroTOBOK
nepen ganbHeken nx 00paboTKOM;

O TIOOINEPAlMOHHBIA KOHTPOJIb BCEX JCTAJIEH HA KaXKJIOW ONEpalnu, YKa3aHHOU
B TEXHOJIOTUUYECKOM IPOILIECCE;

O TpYIIOBON KOHTPOJb TOCJIE M3TOTOBJICHUS OMNPEACICHHOTO KOJIMYECTBA
JeTajeu;

O BBIOOPOYHBIH KOHTPOJIb YACTH U3ICIHN (ITPOIIEHT KOHTPOJIUPYEMBIX H3IACITUI
YKa3bIBAIOT B TEXHOJIOTHUECKON KapTe KOHTPOJIS);

O CIUIOIIHOM KOHTPOJIb — KOHTPOJb BceX 100% U3roTOBICHHBIX U3/IEIIN;

O CTalMOHAPHBIN KOHTPOJIb, MPOU3BOJAUMBIN HA KOHTPOJILHOM MYHKTE;

O CKOJIB3SIIHUN KOHTPOJIb Ha pabodyeM MecTe, Ie U3TOTOBISIOT WM COOUPAIOT
n3aenme;

O MpeaynpeauTeIbHbI KOHTPOJb C IENbI0 MPEAOTBpAICHUs Opaka, HalpuMep
KOHTPOJIb TIEPBOM JETANM WM BBIOOPOYHBIM KOHTPOJIb B IPOIECCE HM3TOTOBIICHHS
MapTUU JIETAJICH;

O aKTHBHBIM  KOHTpOJIb, BBIMIOJHAEMBIH B  Tporecce o0paboTKu U
obOecTieYMBaOIINI yIIpaBICHUE TTPOIIECCOM;

O TIACCUBHBIM KOHTPOJIb, BBIMOJHACMBIA IIOCJI€ OIEpPAlUM T CIYXKAIIUW IS
OTOpPaKOBKH HETOJHBIX H3/CIUI;

O pa3pylialonui KOHTPOJIb, B PE3YJbTATE KOTOPOTO U3JIECIUE Pa3pyLIACTCA U
JUIS1 TAlTbHENIIIETO UCIIOIb30BAHUE HE MPUTOJIHO;

O Hepa3pylIaAIUi KOHTPOJb, OOECIEUMBAIOIIUM KOHTPOJb TapaMmeTrpa 0e3
HApYLICHUS IEJIOCTHOCTH U3JEIUS M YXYIUIEHUS €ro H3KCIUTyaTalMOHHBIX
XapaKTEPUCTHUK.

O CTaTUCTUYECKUWA KOHTPOJIb, KOTOPBIM JEJIUTCS HA CTAaTUCTUYECKUU
MPUEMOYHBIN KOHTPOJIb KauyecTBa MPOAYKIUU (NMPUMEHSIOT B TEX Clydasx, Korja
npoBeneHue 100%-Horo KOHTPOJIA BCEX U3JETUN, MPEAbIBISIEMbIX B KOHTPOIUPYEMOM



MapTUH TPOIYKIIUUA, TPYAHO OCYIIECTBUTH HM3-3a OOJBIIONW MACCOBOCTUA TMAPTHUU WIIA
HEBO3MOXHO OCYIIECTBUTh U3-3a TOTO, 4YTO MPOBEIACHUE KOHTPOJISI CBSI3aHO C
pa3pylI€HUEM EIUHHUI] IPOAYKIIMU U B TO k€ BPEMS U3BECTHO, YTO JOJISI Je(DEKTHBIX
€MHUILl TIPOAYKIIMM B MapTUU JOCTATOYHO Majo), CTATUCTUYECKUNA aHallu3 TOYHOCTH
TEXHOJOTUYECKOT0 Tpoliecca (7151 BhIABICHUSI (DAKTOPOB, CHIKAIOIIUX €r0 TOYHOCTH),
CTATUCTHUYECKOE PEryJupoBaHHE TEXHOJOIMYECKOro Tmpolecca (HampaBlIeHO Ha
peloTBpalleHHe MOsBIICHUS Opaka MPU U3rOTOBICHUU APTUH MPOTYKIIUH).

3.4 MeTtopl U3MEpEHUI

MeTtonom u3MepeHus: MPUHATO HA3bIBaTh COBOKYITHOCTh IPUEMOB U MPUHIIUIIOB
UCIIOJIb30BaHUs CpeicTB u3MepeHusi. Haubomnee pacnpocTpaHeHbl CleIyonue METOIbI:

MeTon HEMOCPEACTBEHHON OLIEHKA — IIPU 3TOM METOJI€ BEJIMYMHA U3MEPSIEMON
JETAIIA ONPEIEISIETCS HEMOCPEACTBEHHO MO Pa3MEPHOMY YCTPOMCTBY, UMEIOIIEMYCS B
KOHCTPYKIIMM MPUMEHSIEMOr0 CPEICTBA U3MEPEHUS, HAIPUMEP W3MEPECHHUE auaMeTpa
BaJIa C TOMOIIBIO IITAHTCHIIUPKYJIA.

MeTton cpaBHEHUSI C MEPOM — 3TO METOJI, TPU KOTOPOM BEIUUYMHA U3MEPSIEMON
JETaJy COINOCTABISAETCA C BEJIWYMHOM BOCIPOU3BOJAMMOW MEpPOM WM BEIUYMHOU
0o0pa3loBOM JeTanu, KOTOpble HE BXOJSAT B KOHCTPYKIUIO MPUMEHSEMOIO CPEICTBa
u3mepenus. Hanpumep, nzmepenue Bajga nuametpom 30 MM ¢ TIOMOIIBIO CKOOBI.

Metoasl u3MEpeHUs JACNATCS Ha aOCOJIIOTHBIA, OTHOCUTEIbHBIN, IPSIMOH,
KOCBEHHBIH M KOMIUIEKCHBIM. IIpu aOcoioTHOM MeToAe W3MEPEHHUs 3HAUYCHHE
U3MEPSEMO  BEIMYMHBI ~ MOXHO  IPOYECTh  HEMOCPEACTBEHHO  Ha  IIKaJe
MU3MEPUTENLHOTO NMPpUOOpa Uil UHCTpyMeHTa. [Ipu oTHOCUTETEHOM METO/Ie U3MEpPEHUN
U3MEPSEMBIA pa3MEp CPaBHUBACTCS C ATAJIOHOM WJIM KOHLEBOW MepoH. Pesynbrar
W3MEpPEHUS MOTYyYaroT B BUJIE OTKJIOHEHUS U3MEPAEMOr0 pa3Mepa OT pa3Mepa 3TajioHa
WJIM KOHIIEBOIM Mephl (M3MEpPEHUS Ha ONTHMETpax H T. I1.)

KommiexkcHblii MeTOA U3MEpPEHUN MPUMEHSIOT, KOrjga HEOOXOIUMO MPOBEPUTH
OJHOBPEMEHHO HECKOJIbKO TapaMeTpoOB JIETalW, B3aMMHOE pACHOJIOKEHUE €€
KOHCTPYKTUBHBIX 3JIeMEHTOB. Hampumep, mnpu KOHTpOJI€ UUIMIEBOM  BTYJIKH
KOMIUIEKCHBIM KaJlMOpOM KOHTPOJUPYIOT U pa3Mepbl COOCTBEHHO IUIMIOB, M UX
PAacCMOJIOKEHUE OTHOCUTEIIBHO OCH BTYJIKH.

IIpu npssMoM M3MepeHHMM pe3ysbTaT IMOJaydaroT cpasy. Hampumep, nsmepenue
TOJIIMHBI TUTACTUHKYU IITaHTeHIMPKyJIeM (pucyHok 3). KocBeHHOE M3MepeHne — 3To
W3MEpPEHUE, NPU KOTOPOM HCKOMOE 3HAQUYEHHUE BEJIWYMHBI ONPEAEISAIOT MEPECUETOM
pe3yJIbTATOB IMPSAMBIX HM3MEPEHUNM BEJIIMYMH, CBS3aHHBIX C HWCKOMOM BEJIMYMHOU
M3BECTHOW HaM 3aBUCUMOCTHI0. Hanmpumep, TpeOyeTcst uaMeputh paccTosiaue Ly Mexmay
OCSIMM JBYX OTBEPCTHM C IIOMOIIBIK IITAHTC€HUUPKYIS. lIpsmbiM u3MepeHueM c¢
MIOMOIIBI0 IITAHTEHIUPKYJS onpenenuTs Beauduny L, [IpsmbiM  u3MepeHuem
MOJYYUTh MCKOMBIM pe3yJbTaT MNPAKTUYECKH HEBO3MOXHO, II03TOMY CHayaja
BBITIOJTHSIEM TIpsiMble u3Mepenus Benuuud L, D;, D, ryOkamu myisi BHYTpEHHHX
W3MEpPEHUN, a 3aTeéM MOJICYMTHIBAEM HCKOMYIO BEJIMYMHY 10 3aBUCHUMOCTH
LO:Lg_DO+D1
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Pucynok 2 - KocBennoe
U3MEPEHUE MEXOCEBOI0 PacCTOSIHUA
OTBEPCTUH B IJIACTUHE

N3mepenus nensitcs Ha KOHTAaKTHbIE M OecKOHTakTHbIe. KOHTakTHOE M3MepeHue
— 93TO M3MEpEHHue, MpU KOTOPOM MPUHUMAIOIIEE YCTPOMCTBO CpEACTBAa MU3MEpPEHUs
UMEET MEXaHUYECKHH KOHTAaKT C IOBEPXHOCTHIO HM3MEpSEMOIl JeTanu; HalpuMmep
U3MEpPEHUS C TOMOIIBIO MITAHTCHIMPKYJIEH, WHIUKATOpa YacoBOrO0 TUMa W T. .
beckoHTakTHOE H3MEpEeHHE — OTO H3MEPEHHE, MPU KOTOPOM BOCIPUHUMAIOIIEE
YCTPONCTBO HE UMEET MEXaHUUYECKOT0 KOHTaKTa C MOBEPXHOCThIO MU3MEPSIEMOM JIeTalH,
HaIrpuMep U3MEpPEHHUE JIEMEHTOB Pe3b0bl HA MUKPOCKOIIE.

3.5 HopmasibHble yCiI0BUS BBITIOJTHEHHS TUHEHHBIX U YTIIOBBIX U3MEpPEHUI

HopmanbHble yclIOBUSL BBITIOJHEHUS JIMHEMHBIX W YIVIOBBIX H3MEpPEHUN
yCTaHOBJICHBI TocyaapcTBeHHbIME cTaHmapTamu. ['OCT 8050—73 pacmpocTpaHseTcs
Ha JuHENHbIe pasmepsl oT 1 1o 500 MM ¥ Ha yriaoBblE pa3sMepsl C JJIMHOW MEHBIIEH
ctoponbl 0 500 mMMm. HopmanbHbIE yCIIOBUSI MU3MEPEHUM JOJKHBI COOJIOAATHCS IS
MPAKTUYECKOI0 UCKIIIOUEHHS JTOMOJHUTENbHBIX MOrpemHocTed. CTaHaapTOM HPHUHSTHI
CJIEAYIOLINE HOPMAJIBHBIE 3HAUEHUSI OCHOBHBIX BIIUSIOIIUX BEJIMYMH:

o TeMIeparypa okpy:xatoueit cpenbl 20° C;

o atmocdepnoe nasienue 101324,72 Tla (760 mMm pT. cT.);

o OTHOCHUTENIbHASL BIIAXKHOCTh OKpYyXkaromero Bosayxa 58% (HOpMallbHOE
MapiuaIbHOE JIaBJICHUE BOASHBIX MMapoB 1333,22 I1a);

o YCKOPEHHe CBOGOHOTO mageHus 9,8 m/c%;

o HAaIllpaBJICHUE JIMHUM HW3MEPEHHUsl JIMHEWHBIX pa3sMepoB 10 160 mm y
Hapy)XHBIX TIOBEPXHOCTEH —  BEPTUKAJIBbHOE, B  OCTAJIbHBIX Clly4asx —
TOPU30HTAJIBHOE;

o MOJIOKEHUE TUIOCKOCTH U3MEPEHHUS YTIIOB — FOPU30HTAIILHOE;

o OTHOCUTEJIbHAS! CKOPOCTh JIBUKEHUS BHEIIHEW Cpe/ibl paBHA HYJIIO;

o 3HAYCHUS BHEITHUX CUJI IOJDKHBI OBITH PAaBHBI HYIIIO.

B 3aBucuMOCTH OT JOIMYCKOB M JMAara3oHa HM3MEPSEMBbIX Pa3MepOB MPEICIIbl
HOPMAJIbHOW OOJIACTH BIMSIONIUX BEJIUYUH JODKHBI cooTBeTcTBOBaThH 'OCT 8050—
73. TlomnepkaHue HOPMAJbHBIX YyCIOBUA B pabodyeM MPOCTPAHCTBE JOJKHO
oOecreunBaThCsl B TEUCHHE BCETO Tporiecca n3mMepenus. ['ocyaapcTBeHHBIN CTaHAAPT
HOPMHPYET TIPEAEIIbl JOMYCKAEMbIX OTKJIOHCHH OT HOPMAJIBHOTO HAIpaBJICHUS TUHUU
U3MEPEeHUs] W HOPMHUPOBAHHBIX TAPAMETPOB OPHUEHTAIMU CPEJICTB U OOBEKTOB
n3Mepennit. CTaHIApTOM HOPMHUPYIOTCS TMpEIenbl  JOMYCKaeMOTOo  OTKIIOHCHHS
TEeMITepaTypbl 00bEKTa M3MEPEHHUS M Pab0Yero MPOCTPAHCTBA B MPOIECCE U3MEPEHUS
OT HOPMaJBHOTO 3HAYCHHS B 3aBUCUMOCTH OT BEJIMYHMHBI M KBAJIUTETa TOYHOCTH
U3MEpsieMOro pasMepa (MHTEpBal pa3MepoB). Takke HOPMHUPYIOTCS TIPEIEIbl



JIOIYCKaeMOU HECTAI[MOHAPHON COCTABJISIONIEH PA3HOCTH TEMIIEPATyp B JIOOBIX JBYX
TOYKaX M M3MEHEHMs] TEMIIEpaTypbl B JO00M Touke pabodero MpOCTPAHCTBA U
HaxOJAIIMXCS B HEM IIOBEPXHOCTEW OOBEKTa M CPEACTB H3MEPEHHM I MEp U
00BEKTOB H3MepeHus. B paboueM mnpoCTpaHCTBE MOMYCKAKOTCS TOJIBKO IIABHbBIE
M3MEHEHUS TEMIIEpATyphl cOo cKopocThio He Oosee 0,1°C/MuH. OTaenbHbIe KOJIeOaHus ¢
nepuoaom MeHee 0,5 MUH He YYUTBIBAOTCH.

[Ipy yrimoBbIX U3MEPEHUSAX MPENEIbl JIOMYCKAEMOTO OTKIOHEHHUS TeMIepaTypbl
0o0beKTa M3MepeHuss U pabouero MpOCTpPAHCTBA OT HOpMajbHOro 3HaueHus +3,5° C.
[Ipenensl nmomyckaemMoll B MPOILECCE H3MEPEHUS HECTAIMOHAPHON COCTABJISIOLICH
Pa3HOCTU TEMIIepaTyp B JIIOOBIX JBYX TOYKAaX W WM3MEHEHUS TEMIIepaTyphbl B JIt0OOH
TOYKE pabodero MpPOCTPAHCTBA M HAXOASIIMXCA B HEM MOBEPXHOCTEH OOBEKTa U
CPEACTB U3MEPEHUN HOPMUPYIOTCSA OTAEIBHO.

3.6 IlorpemHocTy n3MepeHUi

AOcotoTHasi TMOTrPEIIHOCTh HM3MEPEHUs] — MOTrPELIHOCTb, BBIPAKEHHAS B
eAVMHUIAX U3MEPSEeMOl BEIUYMHBI (MUJUIUMETPBI, Ipaaychl U T. A.). OTHOCUTENbHAS
(npuBeneHHAs) MOrPEIIHOCTh W3MEPEHHsS] — MOTPEIIHOCTh, BBIpAKEHHAas B JOJIAX
YHUCJI0BOTO 3HAYCHUSA U3MEPSAEMON BEJIMYMHBI UIH B IIPOLICHTAX.

IlorpemHocTy pexxuma U3MEpEHUS:

CucreMatnueckasi MOTPEIIHOCTh — TOCTOSIHHAS WM U3MEHSIOMAsca 10
ONPEICIICHHOMY 3aKOHY.
CnydaiiHasg TIOTpEIIHOCTh — HEMOCTOSIHHAs, 3HAYEHHUE KOTOPOM HEIb3s

YCTAaHOBUTHh 3apaHee. BiusHue ciydallHbIX (HE €JIMHUYHBIX) IOTPEIIHOCTEH Ha
pe3yabTaT M3MEPECHUS MOXKET OBITh YUYTEHO IyTeM NIpPUMEHEHHS K 00pabOTKe psIOB
M3MEPEHUI TEOPHH BEPOSTHOCTEN U METOJOB MAaTEMAaTUYECKON CTATUCTUKHU.

['pybas morpemHocTh WM NpoMax — cCiy4yailHas (€IuHUYHAas) MOTPEIIHOCTb,
SABHO U Ipy0O HCKaKarouasi pe3yJibTaT U3MEPEHHUS.

CucremMaTryecKie MOTPEIIHOCTH, CBSI3aHHBIE C PEKUMOM HU3MEPEHHUS, MOTYT
MCKJIIOYAThCSI OJJHUM U3 CIAEAYIOIIHNX METO/IOB:

a) MpeABapUTEILHOE U3y4eHue NOTPEIIHOCTEN u BBEJICHUE
COOTBETCTBYIOIIMUX MOMPABOK MJIU MOMPABOYHBIX MHOXKHUTENICH (HApUMep: aTTecTaIus
Me€p, YUET MOTPENTHOCTH HYJIS IIKaJIbl U TEMIIEPATYPHhI);

0)  MeTronm 3aMelleHHs — Hu3MepsieMas BeTUYMHA 3aMEHSETCS PaBHOBEITUKOMN
€M U3BECTHOM BEJIMUYUHOM;

B)  KOMIICHCAIIUS TIOTPEIIHOCTH 10 3HAKY — MOCTAHOBKA HAOIOJEHUN TaKUM
o0pa3oM, 9TOOBI MOTPEIIHOCTh BOIUIA B PE3yJbTAaThl U3MEPEHUS OJUH pa3 C OJHUM
3HAKOM, JIPYTO# pa3 ¢ 0OpaTHBIM 3HAKOM;

r) METOJ] CUMMETPUYHBIX HAOIIOJEHUN TPU MPOTPECCUBHBIX MOTPEIIHOCTIX
(moBTOpEHME HAOIIOJEHUM B OOPATHOM MOPSAKE);

1)  METOA HaOMIOAEHUN 4YEeTHOE YHUCIO pa3 uepe3 NoJynepuoisl (ass
MEePUOINYECKUX TOTPEIIHOCTEN ).

N3meputenbHble CpeacTBAa JOJKHBI TOJBEPrarhCcsi MOBEpPKE B O(QOpMICHUEM
COOTBETCTBYIOIIETO JOKyMeHTa. CyIEeCTBYIOT CXEMbl MOBEPKH M COOTBETCTBYIOLIUE
cpeactBa. Hampumep, s THOBEPKH KOHIIEBBIX MEp MPHUMEHSAETCS KOMIapaTop
KOHIIEBBIX Mep pupmbr TESA.



4 OCHOBHBIE METOJBI U CPENCTBA KOHTPOJISI, TUIIOBBIE CXEMbI KOHTPOJIS
4.1 KoHTpOJIb TEOMETPUYECKUX TAPAMETPOB JETAIEH
4.1.1 KoHTpoab TMHENHBIX pa3MepOB

KoHTposib TMHEWHBIX pa3MepOB MOXKHO Pa3[eiIuTh Ha KOHTPOJIb (PAKTUYECKOTO
pasMepa JeTald, KOHTPOJIb OTKJIOHEHHsS Te€OMETpUYECKOW (OpMbI OT 3aJaHHBIX
napamMeTpoB, KOHTPOJIb TOYHOCTH B3aMMHOTO PACIOJIOKEHHS MOBEPXHOCTEH NETasu.
JUIst KOHTpOJIA JHMHEHHBIX pa3MEpOB pa3pabOTaHO M  HUCIOJB3YeTCs OO0JIbIIOE
KOJIMYECTBO PA3JIMYHBIX HHCTPYMEHTOB, MPUOOPOB, YCTPOMCTB. OTKIOHEHHUS OT
3aJIaHHON T€OMETPUIECKON (HOPMBI MOTYT OIIPEACIATHCS OJJHOBPEMEHHO C H3MEPEHUEM
pasmepa. Hampumep, oBalbHOCTh MOKET OBITH OTpe/eicHa IPH U3MEPEHUN JIeTalu B
JIBYX B3aMMHO TEPHEHINKYISIPHBIX IHIOCKOCTIX. KOHYCHOCTh MOKHO OTPEICTUTH IO
Pa3HOCTH AMAMETPOB Y TIPOTUBOIIOJIOKHBIX KOHIIOB Baja.

dakTHYeCKHE pa3Mephl JeTald B 3aBHCHMOCTH OT (OPMBI TMOBEPXHOCTH,
HOMHUHAJIa W TOYHOCTH pa3Mepa, a TaKkKe OT THUIMa MPOM3BOJCTBA KOHTPOJIUPYIOT C
MOMOIIBIO PYJIETOK, JIMHEEK, IITAaHT€HUHCTPYMEHTOB, KaJuOPOB-CKOO, KaanOpOB-
npoOOK, MHUKPOMETPOB WM CHEHUAIbHBIX MPUCIOCOOICHUM, HU3MEpPUTEITHHBIX
MUKPOCKOIIOB U T.I.

N3mepenne nuHEHKaMu MPOU3BOJIUTCS MPHUKIAJABIBAHUEM WIH TIEPEHOCOM
pasMepa ¢ U3JeNus Ha JIMHEWKY JPYTrUM HWHCTPYMEHTOM, Hampumep, KPOHIIUPKYJIEM;
U3MEpPEHUE pYJIETKAaMU — TMPHUKIAIbIBAHUEM WM OINOSIChIBAHUEM (IPU H3MEPEHUU
JMaMETPOB OOJIBIIIKUX BAJIOB).

JIJIst KOHTpOJIS 3a30pOB, TMA30B MaJbIX Pa3MEpPOB W TIP. MPUMEHSIOTCS IIMYIIBI,
KOTOpBIE TPEACTABISIOT COOOM TUIACTHHBI C MMapauUICIbHBIMU  HW3MEPHUTEILHBIMU
MJIOCKOCTSIMH, B OCHOBHOM TIpEIHA3HAYCHHBIC JJIT IPOBEPKH BEIIMUUH 3a30POB MEXKIY
MOBEPXHOCTAMH (puc.2). [l KOHTpOdsT MaJbIX PaJAUYCOB MPUMEHSIOT Ha0op
paauycHbIX madiaoHoB (Puc. 3).

Pucynok 2 — Habop mrymnos Pucynok 3 — Habop mrynos

K mrraHreHuHCTpYyMEHTaM OTHOCSTCSA



O  IITAaHT€HIUPKYJIb, UCIIOJIb3YyEMbIN ISl K3MEPEHUS HAPYKHBIX U BHYTPEHHUX
pa3MepoB, TIIyOWH U BBICOT M3CTUH U [Tl pa3MeTku (puc. 4):

O  IITAaHTeHIITyOWHOMEp, UCHOJIb3YyEeMbIH JIJIl U3MEPEHUS IIyOMHBI OTBEPCTUI
U3JICNNH, BBICOT, PACCTOSIHHIN 0 OYPTUKOB HIIM BBICTYIIOB (pHC. 5);

O  IUTAHTeHPEWCMYC, HUCIONb3YEMBIM I pPa3METKU U H3MEPEHUS BBICOTHI
u3aenuii (puc. 6).

O  WTaHreH3zyooMmep.

B Hacrosimee BpeMsl MOJYYWIIM IMIUPOKOE PACIPOCTPAHEHUE DIIEKTPOHHBIC

IMITAHTEHUHCTPYMEHTBI, KOTOpbIE OOecrneynuBaloT 0o0yiee€ BBICOKYIO TOYHOCTh U
CTaOMIIBHOCTD PE3yJIbTATOB U3MEPEHHUS.

I
Pucynok 4 - lllTanreHunpKyib

7y

Pucynok 5 - llltanrenrinyouHomMep Pucynok 6 - llltanrenpeiicmyc

I'magkumii mukpomerp (puc. 7) mnpeaHa3HadeH IS HM3MEPEHHUS HapYKHBIX
pa3MepoB uzzenuii. MukpomeTpsl ¢ pasmepamu cBbiiiie 300 MM UMEIOT CMEHHYIO HIIH
MepeMEeIArONTyocs  IMATKY. JIJIS TOBBIMICHWS TOYHOCTH HW3MEPEHHUS  OOJIBIIIHE



MUKpPOMETpPBl HHOTJA CHAa0XaroTCsl, BMECTO JKECTKOM TISITKH, HHIWKATOPHON WU
PBIYaXHOU roJ0BKOU. M3mepurensHoe ycunne udmensercd B npeaenax ot S00 go 900r.
MukpomeTpsl ¢ BepXHUMH Tnpenenamu usmepeHuss 50 MM u Oojee cHaOXaroTcs
YCTaHOBOYHBIMU ME€paMu, MOTPENTHOCTH KOTOPBIX HE NpeBbIatoT 50% morpemnocren
MUKpPOMETPOB.

Pucynok 7 - Muxkpometp.

OcHOBHBIE 4YacTU MHKpoOMeETpa: ckoba 1,
nATKa 2, MHUKPOMETPUYECKHUH BHHT 3,
crebens 4, 6apaban 5, TpemoTka 6, cTonop
7. llena nenenusi mkansl Oapabana 0,01
mM. [Ipenensr uamepenus: 0—25, 25—50,
50—75 MM u T. A. 10 300 MM (¢ mpeaenoM
nokazanu yepes 25 wmm), 300—400,
400—500 MM u 1. 1. mo 1000 MM (depes
100 mm), 1000—1200, 1200—1400 wu
1400—1600 mm.

Pucynok 8 —  MukpomeTpudeckuii
rIIyOMHOMED.

OcHOBHEIE JIETaJIN: 1 —
MUKPOMETPUYECKUI BUHT, 2 — TpaBepca,

3 — cromop, 4 — crebenb, 5—OapadaH, 6
— tpemoTka. Ilena aenenus mkansl 0,01
mM. [Ipenensr usmepenus: 0—25; 0—50;
0—75; 0—100 mm.

Pucynok 9 - mukpomerpruueckuii Hyrpomep. Hyrpomep ¢ yanunutensimu. Llena nenenus
mkansl 6apadana 0,01 mm. [Ipenensl nokazanuil (MUKpOMETpUUECKOM roJoBKu) — 50—
63 u 75—88 mmMm; npenens uamepenuit Hyrpomepon: 50—150, 50—400, 50—900, 50—
1500, 75—175, 75—575, 150—1200, 150—4000 mm, 500—10000 mm.

Mukpometp ¢ nudeporaToM TpUMEHSIETCS ISl U3MEPEHUS TOJIINHBI JTUCTOB U



JeHT. MUKPOMETpBI U3TOTOBIISIOTCS C HEMOABIKHBIM IIM(epOIaToM U Bpallaromencs
npu TepeMenieHnd OapabaHa CTpeNKoW WM ¢ BpamammmuMmcs Iumdeporarom.
MukpomeTp s HW3MEPEHHsS TOJUIMHBI CTEHOK TpyO OTIMYaeTcss TEM, YTO
U3MEpPUTENIbHAS [MOBEPXHOCTh MHUKPOMETPUYECKOTO BHHTA IUIOCKas, a IIATKU
chepuueckass ¢ paauycom chepsl 510,35 mm. MukpomMerp ¢ MJIOCKMUMH BCTaBKaMU
IpEeIHAa3HA4YCH JUIS U3MEPEHUs HAPYKHBIX Pa3sMEPOB MU3ACINN U3 MATKUX MAaTEpUAJIOB.
BcraBku ¢ IUIOCKMMHM HM3MEPUTEIBHBIMHA ITOBEPXHOCTAMHU AMAMETpoM 12 MM
MOMEIIAIOTCA B OTBEPCTHS B MATKE M MHUKPOMETPUYECKOM BHHTE MHUKPOMETpA.
[Ipenenst usmepenusi: 0—25, 25—50, 50—75 MM u 1. 1. 10 350 MM (depe3 25 mm).
YacoBble MHUKPOMETpPBI CIIyKaT Il M3MEPEHUs MEJKUX JIeTajJedl  4acoBOr0
MIPOU3BOJCTBA. BBITyCKalOTCS ABYX THIOB — TOPU30HTAIBHBIE W BEPTHKAJIbHBIE.
IIpenenst wm3mepennss or 0 nmo 15 mwm; mena gemenust 0,01 mm. JJomycTumbie
norpemHoct  £0,004 mm. K Mukpomerpam npuwiiaraercsi  HaOOp  CMEHHBIX
HAaKOHEYHUKOB.

3yO0oMepHBIE MUKPOMETP MpeAHA3HAUEH JUIsl U3MEPEHUs JUIMHBI 0011eld HOpMau
OpSMO3YOBbIX U KOCO3YObIX HMIMHAPUYECKUX 3yOUaThIX Kojiec ¢ MoaysneM oT 1 mm. OH
OTJIMYAETC OT OOBIYHOTO TIJIAJJKOTO MHUKpPOMETpPA TOJBKO (OPMOH H3MEPUTEITBHBIX
IJIOCKOCTEM, BBIMOJHEHHBIX B BHAC AUCKOB. IIpenenbr m3mepenus: 0—25, 25—50,
50— 75 u 75—100 mm.

MukpomeTpudeckuii rimyouHomep (puc. 8) mnpuMeHsieTcs s U3MEpPCHUs
IIIyOUHBI OTBEPCTUH, NTA30B, PACCTOSIHUN MEXIY IUIOCKUMH MOBEPXHOCTSIMU U3JIEIUH.
VY MHKpOMETpUYECKUX TITyOMHOMEpPOB ¢ BEpXHUM mpenesom usmepenus 50. 75 u 100
MM MHKPOMETPUYECKUU BHHT HMMEET OTBEPCTHE, B KOTOPOE BCTABIISIIOTCS CMEHHBIE
U3MEPUTEIIbHBIE CTEpP>KHH. YCTaHOBKa TIiIyOMHOMEpa Ha HyJb IPOU3BOAUTCS IO
YCTaHOBOYHBIM MepaM (BTynkaM). JlomycTuMble NOTPENIHOCTH IIyOMHOMEpa B
unTepBanie 0—25 MM coctaBisaoT +0,005 Mm.

MuKpoMeTpUYeCKUil HYTpOMEP MPEIHAa3HAYEH JJIsi W3MEPEHUs] BHYTPEHHHUX
pazmepoB u3znenuid. OH COCTOMT U3 MHMKPOMETPUYECKOM TOJOBKH C JBYyMS
ceprueCKIMU U3MEPUTEIHHBIMA HAKOHEYHUKAMH M HaOopa yummHuTened (puc. 9) ¢
BHYTPEHHUMHU TIOJIBUKHBIMU CTEPKHIMMU.

Y MHKpPOMETPOB C MpelesiaMu U3MEpPEHHs] OT 25 MM U BbIIIE HYJIEBOM OTCUET
ONPENENAIOT, U3MEpsAs YCTAHOBOYHYK) MEPY WIH IJIOCKONAPAIUIENIBHYI0 KOHIIEBYIO
MEpY IUIMHBI, pa3sMep KOTOPOM paBEH HWXKHEMY NpeNey H3MEpPEHUs MHKPOMETpa.
Pa3mep m1st HacTpoiiku HaOUpaeTcss U3 HECKOJIBKUX IUIOCKOMAapaIeIbHbIX KOHIIEBBIX
Mep JUHHBL. [lyTeM NPUTUPKHM MOXKHO COCTaBUTh OJIOKM KOHUEBBIX MEpP C pazMepamu
yepe3 0,001 Mmm. biok cnexgyer cocTaBisiTh U3 BO3MOYKHO MEHBIIETO KOJUYECTBA MED:
He 0oJiee YeThIpeX MpU MCIOIb30BAHUKM HAOOpOB 13 83 unu 87 Mep u He OoJiee MATH —
Opy HMCHOJb30BaHMM HaOopoB u3 38 wunum 42 mep. Ilpu monacuere HEOOXOIUMBIX
pa3MepoB Mep, BKIIOYAEMbIX B OJIOK, IepBasi Mepa JI0KHA COJIepKaTh MOCIEIHUN WIN
7IBa MIOCJIEHUX 3HaKa pa3mepa 010Ka, BTOpasi — IOCJIEIHUE 3HAKA OCTaTKa U T. [I.

[Ipu n3mepeHn BHYTPEHHUX IHAMETPOB, HAPYKHBIX Pa3MEPOB, IIPH Pa3METKE U
Apyrux padoTax KOHIEBbIE MEpPbl HCHOJB3YIOTCS COBMECTHO CO CHEIHAIbHBIMU
NPUHAIISKHOCTAMU: OOKOBHKAaMH, JIep)KaBKaMu, ocHoBaHueM (puc. 10), mekambHOMI
JINHENKOM.



Pucynok 10 — [Ipumeps! mpuMeHeHUsT KOHIIEBBIX Mep

PrryaskHO-MexaHU4eCcKue MPUOOPHI MpeTHA3HAUYCHBI ISl U3MEPEHUS pPa3MEpPOB,
OTKJIOHEHUU (OpPMBI M B3aUMHOTO PACIOJIOKEHUS TOBEPXHOCTEH (OBAJIBLHOCTH,
KOHYCHOCTH, OUEHMS, IPAMOIMHEHHOCTH U J1p.). [Ipubops! ¢ nenoi nenenust 0,01 mm
MIPUMEHSIOTCS IS U3MEpEeHUs u3aenuid, a nenou aenenus 0,005, 0,002 u 0,001 mm —
JUTSE U3MEPEHUST U3JEIUi KanuOpoB. DTH MPUOOPHI MCHOIB3YIOTCS TaKKE B KAUECTBE
OTCUETHBIX YCTPOUCTB B PA3JIMYHBIX KOHTPOJIbHO-U3MEPUTEIBHBIX MPUCIIOCOOTIEHUSAX U
crnenuaibHbIX MpuOopax. B Hacrosmee BpeMs Bce 0oJjiee IMPOKO MNPUMEHSIFOTCS
ANEKTPOHHBIE MOJU(MHUKAIUU ITHX NPHOOPOB, B KOTOPBIX CUUTHIBAHUE pE3yJIbTaTa
MIPOU3BOAUTCS C HU(PPOBOrO MHIUKATOPA.

MHuKpOMETp C pBIYaKHOM TONOBKOH (puc. 11) - pbluakHas TOJIOBKA 3aKPEIUIIETCS
B CKOOE MHUKpOMETpa BMECTO >KECTKOM TATKM M O00ECHeuYMBaeT MNOCTOSHCTBO
m3mepurensHoro ycunus. Llena nenenust 0,005, npenensr usmepennit 50-75, 75-100
MM. YCTaHOBKA HHCTPYMEHTa Ha H3MEPSEMBbI pa3sMep MPOU3BOAUTCS IO
IJIOCKOMApaJUIeNIbHbIM KOHILIEBBIM MEpaM JUIMHBL. PhiuakHblid MuUKpomeTp (puc.12)
COCTOMT U3 MHUKPOMETPHUYECKON TOJIOBKM MU PBIYaXKHO-3y04aTOro mMexaHuszma (Kak B
pPBIYAXXHON CKOOE), Tepeatoniero nepeMerieHus MoABMKHON MSATKM MUKpOMETpa Ha
CTPEJIKY

4 Pucynok 11 - PrryaxHas

ST N ckoba. 1 — kopmyc ¢ pbIYAXKHO-

N € 3y04aThiM MEXaHH3MOM, ITOABHKHAS
i _ il 2 u mepecTaBHas 3 MATKH, 6 cTpenka,
Tw . mKana 7, KOJNA4oK MEXaHU3Ma
5 (D - NEePEeCTaHOBKM TATKKH S, cTomop 4,
= N — - . yKa3aTeu MpeesioB Mo JA0mycKa 8

koymadok 10. Ilena menenms 0,002-
0,005, mpenensl usmepenuii 0-25, 25-
50, 50-75, 75-100, 100-125, 125-150

MM.



Pucynox 12 - Peryaxssiii
mukpometp. Llena penenus 0,002,
npenensl m3mepenuit 0-25, 25-50.

[Ipu KOHTpoOJie W3AETUN HIMPOKO MPUMEHSIOTCS WHIMKATOPHI YacOBOIO THUIIA
(HopManbHBIM - puc. 13, MayorabapuTHbIi W TopueBo — puc. 14). Toprueoii
UHAMKATOp HWMEET JiIBa H3MEPUTENbHBIX CTEP)KHS: OJMH W3 HUX I[epeMeniacTcs
NEPHEHAUKYJISIPHO, a BTOPOM — MapaienbHO IKane. M3MeputenbHOe ycuiane B
npeaenax ot 80 mo 200 r. IIpeaensl u3mMepeHus HopMajibHOrO HHAMKaTopa — 0—35 u
0—10 mMm, ManorabGapuTHOTO, TOPLEBOTO M ABYXMHKpOHHOr0O — 0—2 u 0—3 wmm,
MUKpPOHHOTO — 0— 1 mMMm.

JUist u3MepeHusi pa3MepoB H3JEIMN HMHIUKATOP 3aKpeIunsieTcsl 3a YIIKO WU
TUIB3Y IMAMETPOM 8 MM B KPOHIITEHHE CTOMKUA CO CTOJIOM, a JJIsl U3MEpPEHHUs OueHusl,
NPSAMOJIMHEMHOCTH M JIPYTUX OTKJIOHEHUH (OpMBI M B3aUMHOIO IOJIOKEHUS
MOBEPXHOCTEH M3JENHMI MPU PA3IUYHBIX U3MEPEHUSIX Ha MOBEPOYHBIX IUIUTAX, MPHU
MOBEpPKE U COOpPKE 00OPYIOBaHUS — B YHUBEpCaJIbHOM IiTaThBe (puc. 15), KOTOpHIi
MO3BOJIAET YCTAHABIMBATh MHIUKATOP B JIFOOOM MOJOXKEHUHM W MOJ JIFOOBIM YIJIOM K
NOBEPAEMOMY H3JEIMI0 WIM B CIEUUAIbHOM mpucnocodnennu. K wuHankaTtopam
BBIIIYCKAE€TCA KOMIUIEKT TMPUHAJIEKHOCTEH, BKIIOYAIOUIUI MpsIMbIE M  YIJIOBBIE
phIuard, CTpyOLMHY U ACPKABKY JUIs 3aKpEIICHUs] MHIUKATOPA.

NunukatopHblii  rioyOMHOMEp TpeAHAa3HA4eH Ui M3MEpPEHUs  TIIyOUHBI
OTBEPCTHIA, 11A30B, YCTYIOB U T. 1. [lepea uamepeHnem riayOMHOMEp YCTaHABIIUBACTCS
Ha WU3MepAEeMbld pa3Mep MO0 KOHIEBbIM MepaM JUIMHbL [lpeaensl u3MepeHus
riiyonHomepa (C pa3HbIMH H3MepUTeNbHbIMU cTepxkHamu): 0—10, 10—20, 20—30,
30—40, 40—50, 50—60. 60—70, 70—80, 80—90 1 90—100 mm.

NupukaropHass cko0a mpeaHa3HAuyeHa il KOHTPOJIA HapyXHBIX pa3MepoB
m3aenuit (puc. 16).
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Pucynok 13 — HopmanbHbiid Pucynoxk 14 — TopueBoil uHAUKATOP

HHIAWKATOP 4aCOBOI'O THIIA. 9aCOBOI'O THIIA.



4
Pucynox 15 —  wunaukarop, Puc. 16. UnaukaropHas ckoba
3aKpeTICHHbIN B YHUBEPCAIBLHOM

IITaTUBEC

[IIupoko pacnpocTpaHEHbl HWHAUKATOPHbIE HYyTpoMepbl. OHU JensTca Ha
HYTPOMEPBI UHIUKATOPHBIE, HYyTPOMEPHI C KOHUYECKOM UTJION U IJaHTOBBIE HYTPOMEPHI.
NuaukaTopuelid HyTpomep (puc.17) mnpeaHasHaueH UId W3MEPCHHS BHYTPCHHHX
pasmepoB uznenuil. K HyTpoMepy mpuiaraercsi KOMIUIEKT CMEHHBIX HW3MEPUTEIbHBIX
BCTaBOK Pa3IMYHON JJIUHEIL. [lepeMeleHus: u3MEpUTENHLHOTO CTEPAKHS MEePEIatoTCsl Ha
WHJIUKATOp Yepe3 YIJOBOM phluar U CTEPKEHb, PACIOJIOKECHHBIM BHYTPU TpPYOKH.
VYcraHoBka HyTpoMepa Ha U3MEpPSEMbIA pa3Mep MPOU3BOJIUTCA MO OJIOKY KOHIIEBBIX
MEp CO CHENHAIbHBIMU T'yOKaMH, 10 MUKPOMETPY, MPEABAPUTEILHO YCTAHOBICHHOMY
0 KOHILIEBBIM MEPaM WJIU MO0 YCTAHOBOYHBIM KOJIbIIAM.

Hytpomepsl ¢ KOHHYECKOW HWIJIOW MPEIHA3HAYCHBI I U3MEPECHUS AUAMETPOB
HeOoupmmx oTBepctrii (oT 0,1 g0 3 mm). IlaHroBBIE HyTpOMEp NpPHUMEHSETCS IS
U3MepeHus nuaMmeTpoB orBepctuid oT 4 10 10 MMm. YcraHoBka Ha HYJb MIPOU3BOIUTCS
10 YCTAaHOBOYHBIM KOJIbI[aM. [lorpenrHocTs moka3anuit + 2 MK.

Takxe NPUMEHSIOTCS UHIUKATOPHBIEC TOIIIMHOMEDPDI, PaANyCOMEPHI U .

Pucynok 19 — Hytpomep u cxema
3amepa.

OCHOBHBIE JIETAIN HYTPOMEPA:
MU3MEPUTENBLHBIN CTepXKEHb 1,
uHaukaTop 2 (tiena nenenus 0,01
MM), KOKYX UHAUKATOpa 3, pydKa
4, TpyOKa 5, uamMepurenbHas
CMEHHasl BCTaBKa 6,
HEHTPUPYIOMUN MOCTHK 7

W3mepuTenbHble TOJIOBKH BBICOKOW To4yHOcTH. K mpubopam 3TOro TuHIa
OTHOCATCSI MUHUMETP, OPTOTECT, MUKPOKATOP U AP.

MuHuMeTp TmpeAcTaBisieT coboi mpubop ¢ phlYakHOW mepenadeit. On
NPUMEHSIETCA CO CTOMKOM, MO3BOJIAIONMIEH TTPOU3BOAUTH U3MEPEHUS Pa3MEPOB U3ACTUN
BbicoTOM 110 180 MM u numamerpom no 150 MM, a Takke B pa3iIM4YHBIX KOHTPOJBHO-




M3MEPUTEILHBIX MPUCIIOCOOIEHUAX. Y CTAaHOBKA MHHUMETPA Ha U3MEpsieMbIi pa3Mep (B
HYJIEBOE TTOJIOKEHUE) MPOU3ZBOIUTCS IO OJIOKY KOHIIEBBIX MEP JIUHBI.

OpTtoTtecT mpencraBaseTr coOoW TPHOOP ¢ pPHYAKHO-3yOUATOW Mepeaadei.
Mexanusm pabotaeT Ha OTpbIB. OpTOTECT MPUMEHSETCS CO CHEIMATBFHBIMUA CTOUKAMM:
IUISL Hapy>KHBIX HW3MEPEHHUW, U1 BHYTPEHHHX H3MEpPEHUN (C JOMOJIHHUTEIBbHON
pPBIUXHON Tiepenayeii), a TakKe B pa3IMUHbIX NpUOOpax sl U3MEpeHus 3yOuaThiX
KOJIEC.

Mukpokarop. UyBCTBUTEIBHBIM 3JEMEHTOM NpUOOpa SBISIETCS CKpYy4YEHHas
JeHTa, 2 u3 crenranbHo OpoH3bl mupuHOW 0,2—0,3 MM u Tommuuaon ot 0,005 1o
0,012 MM, x cepeaudHe KOTOpOM NpHKperwieHa cTpenka 1 (TOHKHM CTEKJISHHBIN
TpyOUaThiii BOJIOCOK). JIJisi TOUHOM yCTaHOBKHM MpHOOpa Ha HYJb IIKaJIa MOXKET ObITh
MOBEPHYTa HAa HEKOTOPBIN yroi (B npeaenax + 3 neneHuil). Jluamerp TpyOKu mo3BOISET
3aKpeIUIATh TPUOOP B CTOWKE MHUHUMETpa. MUKpOKaTop 00JIalaeT OYEeHb MAaJIbIM
MOPOTOM YYBCTBUTEIHHOCTH, YTO OOECIIEUMBACT BBICOKYIO TOYHOCTH MPH H3MEPEHUU
OTKJIOHEHU reoMeTprUYeCcKor (popMbI AeTaneil.

PBIYa)KHO-TIPY)KUHHBIC  M3MEPUTEIbHBIC  TOJOBKU  TNPEAHA3HAYCHBI IS
U3MEpPEHUSI B TPYIHOAOCTYIIHBIX MECTaxX pa3MEpOB U OTKIOHEHHU OT 3a/laHHOU
reoOMEeTpUYECKON (popMbl (OueHus, oBasibHOCTH T. 1.). Llena nenenuns — 0,001 u 0,002
MM, Tpeaeabl u3mepeHut coorBeTcTBeHHo +0,04 n 0,08 MM 1 morpemHocTs =1 u +2
MKM.

K HegocraTkaM NepedyMCIEHHBIX NPUOOPOB OTHOCUTCS HEYAOOCTBO CHSTHUS
NOKa3aHUM M3-3a CJMIIKOM TOHKOW CTPEIKM W €€ BHOpanmuu. DTHX HEIOCTaTKOB
JIMILIEHBI ONITUKATOPHI, CO3JJaHHbIE Ha 0a3e MUKPOKATOPOB. Y HUX Ha MPYKUHHOH JIEHTE
BMECTO CTEKJISIHHOM CTPEJIKM YKPEIUIEHO MUHUATIOPHOE 3€pKajblie, HA KOTOPOE 4epes
JIMH3Y-KOHJEHCATOp NaJacT Iy4OK CBeTa OT MCTOYHMKA. OTpakasch OT 3€pKajbla, OH
NOMAJAET Ha LKAy U SABISETCS yKazaresiaeMm, Ojgarogaps JONOJHUTEIBHON ONTHYECKON
CUCTEME YYBCTBUTEIBHOCTh OINTHKAaTOpa B 2 pas3a BbIE, YEM MHKPOKATOPA.
BBIITYCKAIOTCSI ONTUKATOpbl ¢ 1neHou nenenus ot 0,1 go 10 mxm, auamasoHoM
m3mepenud ot +4 1o +£300 mMxm u norpemHocThIO 0,1—5 MxM. [IpenHazHauensl oHM
JUTSI TPOBEPKHU KOHLIEBBIX MEP JUIMHBI U IPYTUX 0c000 TOUHBIX M3Mepenuil. [Ipubopsl ¢
NPY>KMUHHOM Tiepenayeil OOBIYHO MCHOJB3YIOTCS Ui HM3MEpPEHUsT BecbMa TOYHBIX
pa3MepoB, BHITIOJIHEHHBIX 110 2—3-MYy KBaJIUTETaM.

OnTUKO-MeXaHU4YEeCKUEe TPUOOPHI

OTH MUPOKO TMPUMEHSEMbIE B TMPOMBINIJICHHOCTH MPUOOPHI 00ECIeYnBAIOT
M3MEPEHUE pAa3JIUYHBIX JI€TAJIEd C BBICOKOW TOYHOCTBIO U HMMEIOT 3HAYUTEIBHO
OompIIe TIpeNeNbl M3MEPEHUM, 4eM phIYaXKHO-MEeXaHW4Yeckue. Bhicokash TOYHOCTh
JIOCTUTAETCS TIPU OOJIBIIIOM ONTUYECKOM YBEJIMYEHUHM PACCMATPUBAEMOTO OOBEKTa (B
M3MEPUTEIBHBIX MHUKPOCKOMAX W MPOEKTOpax) WM MNpU COYETAaHUM B TpuOOpax
MEXaHMYECKUX U ONTHYECKUX YCTPOUCTB (B omtuMerpax). [Ipubopsl MoryT OBITH
KOHTAKTHBIMU (ONTHUMETPHI, JJIMHHOMEPHI) WU OCCKOHTAKTHBIMU (pa3InyHbIe MOACIIH
MUKPOCKOTIOB) OTHH 00€CTIEYHBAIOT U3MEPEHUE JeTajiel 10 OJTHON (OMTUMETPHI), TBYM
(MHCTpYMEHTAJIbHbIE  MUKPOCKOIIBI,  IPOEKTOPhI) WX  TpPEeM  KOOpJWHATaM
(YyHHMBepCaabHbIE U3MEPUTETBHBIE MUKPOCKOIIHI).

OntumMerp — 3TO TPUOOP IS W3MEPEHUS JIMHEWHBIX Pa3MEpPOB METOJOM
CpaBHEHHUsI C MepoH. B 3aBUCMMOCTHM OT KOMIIOHOBKHM PAa3jMYarOT BEPTUKAIBHBIA U




TOPU30HTANBHBIA onTUMETphl. [lepen Hagamom pa®oTsl MpuOOpP yCTaHABIMBAETCS Ha
HyJIlb TI0 OJIOKY KOHLEBBIX MEp, pa3Mep KOTOPOro NPUHUMAETCS PaBHBIM,
HOMMHAJILHOMY pa3zMmepy uzmepsiemon aeranu. Llena nenenus ontumerpoB —0,001 mm;
auanasoH mokaszanui no mkaie +0,100 Mmv; auanazon uameperuit mpudoopa — 0—180
MM (OUIUHAPpHYECKUX neraieit — J150 mm); uamepurensHoe yeunue — 50—200 mH,
npenenbHas MnorpemHocTs u3Mepenus — 0,3—1 MKM B 3aBUCHMOCTH OT BEJIMYHUHBI
pa3Mepa M YCJIOBUN TNMpUMEHEHHUsA. BepTHUKanbHBI ONTHUMETP OTIMYAETCS OOJBIION
KECTKOCTHIO U3MEPUTEIIBHON CHUCTEMBI, UMEET YIYyUUIEHHYIO TEIJIOM30JISLHIO; TPeaes
n3Mepenun no mkane +£0,083 mm.

['opu3oHTanbHBIE ONTUMETPHl  O0JAAAIOT  OOJBIIMMH  METPOJIOTHYECKUMU
BO3MOKHOCTSIMU. [[nama3oH wu3zMepeHuidl npubopa ysenumdyeH 10 350—500 mm (B
3aBUCUMOCTH OT MOJEIH); KPOME TOTO, C IOMOIIBIO CIEHUATBHBIX CBHEMHBIX
MPUCIIOCOOJIEHUIT MOXHO HU3MEpATh BHYTPEHHHE pa3Mephl. M3peaka npuMeEHSIOT
onTuMeTpsI ¢ rieHou aenenus) 0,0002 MM (MX WHOT/IA HA3BIBAIOT YJIBTPAOIITUMETPAMHU ).

JITMHHOMEpHI NpEeIHA3HAYEHBI ISl KOHTAKTHBIX U3MEPEHH JIMHENHBIX pa3MepoB
METOJIOM HEMOCPEICTBEHHOM OLIEHKHA. B 3aBUCMMOCTH OT KOMIIOHOBKHM Pa3lIMYar0T
BEPTUKAIbHBIE M TOPU30HTAJbHBIE JUIMHHOMEpPHL. B0 Bcex ciyyasx IieHa AeleHUs
mkanel mpubopoB paBHa 0,001 mm. VYV BepTHKaIbHBIX AJUHHOMEPOB JIUANa30H
nokazanuii mo mkane —0—160 wmM. [opu3oHTaIbHBIE AJIUHHOMEPHI HMEET
pactpeHHbId auana3zon usMmepenuii — g0 3000 mMm (B 3aBucuMOCTH OT MojienH). C ux
IIOMOIIBI0O MOKHO HM3MEPATh BHYTpeHHUE pa3mepsl oT 13,5 nmo 100 MM u nuameTpsl
orBepctuid oT 13,5 no 150 mMm. [IpuMeHstOTCS AIMHHOMEPHI ¢ HU(PPOBBIM OTCUETHBIM
YCTPOMCTBOM.

Jist onipeenieHrst OOJIBIIMX Pa3MEPOB C BBICOKOM TOUHOCTBIO PUMEHSIOT OJIHO-,
IBYX-, TpeX- M NSATUKOOPIWHATHBIE W3MEPUTEIbHbIE MAalIUHbI, BBINOJIHSIONINE
U3MEPEHUsI B OJJTHOM, ABYX, TPEX WJIM MATH KOOpAUHATaX. JTO CJIOKHBIE YCTPOWCTBA,
COBpEMEHHBIE NPUOOpPHI HCHOJB3YI0 MHEBMAaTHUECKHE YCTPOWCTBA M  MOTYT
IIPUCOEINHATHCS K KOMITBIOTEPY.

[IInpoko pacnpoCTpaHEHsbI IBYXKOOPAUHATHBIE U3MEPUTEIbHBIE MUKPOCKOIIBI —
OECKOHTaKTHbIE TNPUOOPHI AJI ONPEACNICHUs] JHMHEWHbIX W YIJIOBBIX pa3MepoB B
IIPSAMOYTOJIBHBIX W TOJSPHBIX KOoOopAauHaTax. VX JeicTBHE OCHOBAaHO Ha IMPUHLUIIE
ONTHYECKOT0 BU3WPOBaHUA. Pa3nyaroT WHCTPYMEHTAIBHBIE W YHHUBEPCAJIbHBIC
MUKPOCKOIIBI. Y MEPBBIX NEPEMEIIEHUE CTOJA B JABYX B3aWUMHO MEPIECHIUKYISPHBIX
HaIpaBJICHUSAX OTCUUTHIBAETCS MO IIKajlaM MHUKPOBMHTOB, a y BTOPbIX — IO
ONTHYECKUM IIIKajdaM C TOMOIIbI0 OTCUETHOIO MHUKpOCKomna. WMHCTpyMeHTallbHbIE
MUKpPOCKOIIBI BBIITYCKAaOCS B OCHOBHOM JAByX TUNoB: MMMW (manwiit) u BMU
(6onpmioit). Ux KOMIIOHOBKA M ONTHYECKUE CXEMbI BECbMa CXOJHBI, OTIMYAIOTCS OHU
npeaesiaMyd U3MEPEHUN U METPO-JIOTHUYECKMMU XapaKTePUCTUKAMHU.

Muxkpockon BMU umeer npegen nokazanuit — 0—25 mMm. YcTaHOBUB MEXAy
TOPLIOM MUKPOBHMHTA U YIIOPHOM IUIOMIAIKON KOPIIyca CTOJIa KOHIIEBYIO MEpy MU OJIOK
Mep, MOXKHO PACIIMPUTh Ipeaea uaMepeHuit 10 150 MM B MpoI0JbHOM HampaBICHUH U
1o 50 MM B monepeyHoM. JlJis TOYHOrO COBMELIEHUS JIMHUU HW3MEPEHHS pa3Mepa ¢
HaIlPaBJIEHUEM MPOJOJBHOIO WM IONEPEYHOrO IMEPEMENIEHUsI CTOJIa Ha cayla3kax
MMEETCS MOBOPOTHBIN CTOJI C IPEIMETHBIM CTEKJIOM. /[J151 TOUHBIX YIJIOBBIX U3MEPEHUN
IIPEAYCMOTPEHA YTJIOMEPHAsI TOJIOBKA ¢ OTCYETHBIM MHKpPOCKOINoOM. [{unnHapuyeckue
JETAIM yCTAHABIMBAIOT B LEHTPAX ChEMHOIO CTOJMKA, YKPEIUIIEMOIO Ha MPEIMETHOM



crekiie. HMHCTpyMEHTalbHbIE MHUKPOCKOINBI MNPUMEHSIOT [JIi M3MEPEHHUS] TOYHBIX
JeTanei CIoKHOW (OpMBI: MIAOJIOHOB, BBIPYOHBIX INTAMIIOB, (DaCOHHBIX PE3IIOB,
crenuaibHbIX KanuOpoB. OCOOEHHO YacTO MX MCHOJB3YIOT JJISI KOHTPOJS Pe3bOOBBIX
U3JIeNUI: METYMKOB, PE3b0OBBIX KAIMOPOB, (hpe3 u T. 1.

VYHuBepcaabHble U3MEPUTEIbHBIE MUKPOCKOIIBI: PACIPOCTPAHEHBI TPU UX TUMA!
YHUM-200 YUM-21 —oxkynsipubiii, YIM-200D (YUM-23) — skpaHHbIl ¢ HpeaeiaMu
n3Mepennit 200 mm 1 YIM-5000 (YUM-24) — skpaHHbIl ¢ MPEACTIOM U3MEPEHHI 10
500 wmm. Ilena pgeneHuss mnpu OTCUETE MEpPEMENICHUWI B  JBYX B3aHMHO
NepHeHIUKYJIIPHBIX HallpaBlIeHUsIX Y Bcex mpubdopor paBHa 0,001 mm. K Muxpockonam
npuiiaraeTcsi  OOJIBIIOE  YHUCIO  PA3jIMYHBIX  MPUCHOCOOJNICHHM, PaCIIUPSIOMIUX
BO3MOXHOCTH JIMEHHBIX U YTIOBBIX U3MEPEHUM.

[THeBMaTHUeCKHE NMPUOOPHI

[THeBMaTHueckre MNpuOOpbI Uil U3MEPEHUS! JTUHEHHBIX pPa3MepPOB JOCTATOUYHO
IIUPOKO TMPUMEHSAIOTCS B  MAIIMHOCTPOCHUH. ITO OOBSCHSIETCA PSAIOM  HX
CYIIECTBEHHBIX MPEUMYIIECTB: OHU HAJIGKHBI B paboTe, 00ECleuruBaIlOT BBICOKYIO
TOYHOCTh M3MEPEHUM, BECbMa MPOCTHI B OOCIYXMBAaHUH, HE O0SATCA BUOpAIlMil, LIEHY
JeJIeHUs WX IIKal MOXHO JIETKO peryiupoBaTth. M3mepeHus wdaiie BCEro
OCYIIECTBJISIIOTCSI  OECKOHTAaKTHBIM ~ CIIOCOOOM, 4YTO  HMCKJIIOYAeT BO3MOKHOCTh
nedopMalMi  HEXECTKUX Jjeraniei. IlpuHuum paedictBus npuOOpPOB OCHOBAaH Ha
3aBUCUMOCTH MEX]y IUIOIIA/IbI0 TOMEPEYHOr0 CEUEHHUs BBIXOJHOTO 3a3opa (WUiu
OTBEPCTHS) U JABJIICHUEM HJIM PacXoJI0M CkaToro Bo3ayxa (puc. 20, a). B 3anmoiHeHHBIH
Boj0M OaymioH 1 morpykeHa Tpyoka 2. Ilo tpyGompoBoay 3 depe3 GUILTP MOJgACTCS
cKaThld BO3yX. B TpyOke 2 aBTOMAaTH4eCKH MOJACPKUBACTCS MMOCTOSIHHOE JIaBJICHUE,
onpenensemoe Beicotord H cronba Boapl. Uepes orBepcTre 4 (BXOAHOE COILIO) BO3IYX
MOCTynaer B kKamepy 5. M30BITOK ero cTpaBiuBaeTcsd B BOAY U 3aTeM U3 OajuioHa
yxonut B atmocdepy. U3 kamepnl 5 uepe3 oTBepcTHe / (BBIXOJHOE COILIO) BO3AYX
yXoauT B atMocdepy. JlaBiieHne B kaMepe 3aBUCUT OT 3a30pa S MEXKIy MOBEPXHOCTHIO
U3MepseMol AeTalid 8 U TOPUOM BBIXOAHOro comia. C M3MEHEHHEM 3a30pa S OHO
TakKe U3MeHsAeTCcs. BennunHa JaBiacHus onpeesieTcs pa3HocThio N ypoBHEH BOBI B
OajsioHe W MaHoMeTpuyeckod TpyOke 9. Uem MeHble BenuyuHa S5, TeM OOJIbIIE
CONPOTHUBJIEHUE NCTEUCHHIO BO3yXa U3 BBIXOJHOTO COIUIA 7, BBIIIE IaBJICHUE B KaMEPE
5 u Gosbiire BemuunHa h, 1 Ha0OOpOT. YpoBEeHb BOJBI B TPYOKe 9 siBIIsIeTCS yKa3aTeaem
IIKaJIbl 6, OTrpayupOBAHHON HETMOCPEACTBEHHO B JMHEHHBIX BEJIMYMHAX, HAIPUMED B
MHUKPOMETpax.
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Pucynok 20 - CxemMbl MHEBMAaTHYECKUX MPUOOPOB: a — MAHOMETPUUYECKOTO



(«Conexkca»); 6 — pacxogoMepHOro (poTamerpa); B—HU3MEpPEHHE OTBEPCTUN PAa3HOIO
IuaMeTpa.

[Tpubopsl Takoro TUma Ha3bIBAIOT MHEBMATUYECKUMHU JIJIMHOMEPAMU HU3KOTO
napieHusi. Ha npousBojacTBe oHU 0Oosiee M3BECTHBI Kak nmpuOopsl Tuna Colekc. 3aBoa
«Kanubp» Bblltyckaer amuHomepbl Mo, 330 ¢ IByMS — CEMbIO MaHOMETPHUUECKUMU
TpyOKaM#, YTO IMO3BOJSIET OJHOBPEMEHHO H3MEPSATh HECKOJIBbKO pa3mepoB. llena
nenenus mkan — ot 0,5 1o 5 Mk, 1uana3oH usmepeHuit — 20—160 Mxm.

CxeMa MHEBMaTHUYECKOTO JJIMHOMEPa BBICOKOTO JIABJICHUS — TaK HA3bIBAEMOT'O
porameTpa — rmnokazaHa Ha puc. 20,6. Bo3ayx oT kommpeccopa WM U3 CETU TOJ
nasrerneM 0,31—0,59 MIla (3,2—6,0 krc/cm?) depe3s QUIBTD M CTaGHIH3AaTOP
JaBJeHUsl 2 MOCTyNaeT B TPyOKy 3 ¢ KOHUYECKUM OTBEPCTUEM U MOJHUMAET MOIIIaBOK
4. Jlanee depe3 BBIXOJHOE COIIO 6 OH BeIXOAHWT B aTMocdepy. CKOPOCTh UCTECUEHUS
BO3/yXa OMpENENIeTCsl BEIMYMHOM 3a30pa 5 MEXIy HOBEPXHOCTBIO H3MEpsSeMOun
JeTanu [/ W TOPLOM BBIXOAHOTO coria. OT BETWYMHBI pacxoja BO3JyXa 3aBUCHUT
MOJIOKEHHE TIoTUIaBKa 4 B TpyOke. BepxHuil Topely morsaBka sBJISIETCS yKa3aTeleM IS
oTcuera IO WIKaje o, TrpaayupoBaHHOM B Mukpomerpax. [lpubop umeer psn
PEryJIMPOBOYHBIX YCTPOMCTB JUIsl YCTAHOBKM MOIUIABKA MPU OMPEACICHUU 3a30pa B
TpeOyeMOM TIOJIOKEHHH W 11 OOecIieueHHs] TpeOyeMOM IIeHBbI JeJICHHUS IIKaabl 5.
BrinmyckaroTcss Mmoaenu poTaMeTpoB C HeHoM aeneHus mkansl 0,2; 0,5; 1; 2; 5 u 10
MKM. B OonbIIMHCTBE cilydaeB MPUOOPHI MCHOIB3YIOT JUISI U3MEPEHHUS BHYTPEHHUX
pasmepoB. Ha puc. 20, B mnpuBeaeHbl BapuaHThl TMPUMEHEHHUS pOTaMeTpa s
OTpeJeCHUs] Pa3IUYHBIX JUAMETPOB OTBEpCTUH. B Manbix OTBepCTHSX (IMaMeTpoM
0,1—2 mM) u3MepsieTcs He AUaAMETP, a TIIOMAb OTIEPEYHOTO CEUCHHUS.

OtBepcTus nMamMeTpoMm 2—6 MM U3MEPSIOT C MOMOIIBIO TOYHO MU3TOTOBJICHHOTO
aTTECTOBAHHOTO BajiMKa, KOTOPBI BCTABIISIIOT B OTBEPCTHE C HEOOJBIIUM 3a30POM.
Benuunny 5T0Or0 3a30pa U onpeaessieT npuodop, MOCie Yero pacCUUTHIBACTCS JTUAMETP
otBepcTusa. OTBepcTUs OOJBIIOTO JUaMETpa KOHTPOJUPYIOT KaTuOPOM-TIPOOKOM C
JBYMsI COIUIAaMU OJMHAKOBOro auamerpa. [[HeBMatuueckue npuOOphl OOBIYHO CITy>KatT
JUISL UBMEPEHHS MaJbIX OTKIOHeHUH — 10 100—250 mxMm. K HenocTaTkam ux cienyer
OTHECTH MaJIblil 1uana3oH usMepeHuil (1o 0,2 MM) M OrpaHMYEHHOCTh MPUMEHEHHUS.
Onu 3G (dexTUBHBI B yCIOBUAX CEPUITHOTO M MAacCCOBOTO MPOU3BOJICTBA, TaK KaK JJIs
U3MEPEHUSI HE TOJIBKO Ka)KJJ0OTO HOMHUHAIBHOTO pa3Mepa, HO B OOJILITUHCTBE CIIy4aeB U
KKJIOTO TOJsl JOIMycKa TpeOyeTcsi CBOSI OpPUTMHAJIbHAS OCHACTKA, MPEXIE BCETO
MTHEBMATHYECKUE KaTUOPBI-TIPOOKH.

[IpenenbHble KaTHOPBI

IIpy KOHTpOJE JMHEMHBIX M YIVIOBBIX pPAa3MEpPOB JIOCTaTOYHO HIMPOKO
MPUMEHSIOTCS CHEUaIbHbIE KATHOPBI: KaTuOpPbI-CKOOBI, KAJIMOPBI MPOOKH, IIA0JIOHBI U
np. Haubonee nenecooOpazHo MX MPUMEHEHHE B YCIOBHUSX CEpPUMHOIO U MacCOBOIO
MPOU3BOJCTBA, HO NpPU HEOOXOJAMMOCTH OHHU TPUMEHSIOTCS U B MEJIKOCEPUHHOM
MIPOU3BOJICTBE.

K npenenbHbIM KanmuOpaM OTHOCAT KaiauOpbl, HOMUHAJIBHBIE pa3MepPbl KOTOPBIX
COOTBETCTBYIOT HAWOOJIbIIEMY M HAMMEHbBLIEMY MPEICIbHBIM pa3MepaM H3AEIHil.
KanuOpel 1151 KOHTPOJS TIaJKUX BajJOB M OTBEPCTUN MOJAPA3AEISAIOT HA MPOXOIHBIC
(o6o03nauarot /7P) u nenpoxoaubie (0003HauaroT HE). [ magkue kanuOpsl 1711 KOHTPOIIS




OTBEPCTHI BBHIMOJHAIOT B (opme muauHApoB. KamuOp-npobka [/P oriaudaercs OT
KamuoOpa-npoOku HE 3HaUYNTEBHO OOJIbIIEH BRICOTON IMMITHHIPA (PUCYHOK 21).

Pucynox 21 - I'magkue kanuOpbI-MpoOKH U UX KOHCTPYKITUU

I'magkue kanuOpbl M1 KOHTPOJIS BaJOB BBINOJHAIOT MO (opmMe Kojibla C
BHYTPEHHEH IWIMHIPUYECKON HN3MEPUTEIBHOM TMOBEPXHOCTbIO M B BHJE CKOOBI.
[IpenMyIIeCTBEHHOE DPACIPOCTPAHEHUE MOIYYWIN KaJInOpPbI-CKOOBI, IO3BOJIAIOLINE
KOHTPOJIMPOBAaTh pa3Mepbl BAJIOB 0€3 CHATHS MX CO CTaHKa. HeKoTopble KOHCTPYKIIMU
KaTuOpOB-CKOO NPHUBEIEHBI HA PUCYHKE. 22.

Pucynok 22 - 'maakue KanuOpbI-CKOOBI U UX KOHCTPYKITUH

KanuOpbi-ckoObl 11711 KOHTpOJIA BajoB 6-TO KBajguTeTa M 0Oojee TIpyObIx
KBaJIUTETOB IraMeTpoM 3-180 MM M3TrOTOBISIOT HEPETYIUPYEMBIMH, T.€. TOCTOSTHHBIX



HOMHMHAJIBHBIX Pa3MEpOB, KOTOpble HE MOTYT OBITh BOCCTAHOBJEHBI B TIPOIECCE
SKCIUTyaTalluy Kanuopa sl KOMIEHcaluu ero n3noca. KaanOpei-ckoObI A1t KOHTPOJIS
BAJIOB AMaMeTpoM 10 340 MM M3TOTOBIISIFOT PETYJIUPYEMBIMH.

[Ipu xoHTpOJIE OTBEPCTHI U BaJlOB KanuOpamu [/P pabouuii MOJIb3yeTCss HOBBIMU
KaJInOpamMu, a KOHTpPOJIEp M IPEACTaBUTENIb 3aKa3yMKa - YAaCTUYHO HW3HOIICHHBIMU
kanuOpamu. Ilpu KoHTpone pa3Mepa OTBepCcTHs WM Bana Kanubpom HE pabouunit
MOJIb3YEeTCs KanuOpOoM-IIpOOKOHl ¢ pa3MepoM, OJU3KUM K HAUMEHBILIEMY MpPENEIbHOMY
pasmepy Kanubpa, Wik KatuopoM-ckoOor ¢ pa3zMepoM, OJU3KHM K €ro HauOoJbIIeMy
IpeseIbHOMY pa3Mepy, & KOHTPOJIEp U IMPEICTaBUTEINb 3aKa3uhKa - KaTuOpOM-IIpOOKOH
HE c pa3mepoMm, OIM3KUM K €ro HauOOJbIIEMY IPEIEIbHOMY pa3Mepy, U KaauOpom-
ckoboit HE ¢ pa3mepom, OJU3KMM K HaUMEHBLIEMY MPEAEIbHOMY pa3Mepy Kaiauopa-
CKOOBI.

B coorBerctBuu ¢ TpedoBanusMu 'OCT 2015-84 Ha kaxa0M KainOpe HaHECEHbI
KOHTPOJIMPYEMbIIi HOMUHAIIBHBIN pa3Mep, MoJie JOMyCKa, YNCIOBbIC 3HAUCHUS U 3HAKH
BEPXHET0 W HUKHEro OTKJIOHEHWM, Ha3HaueHue kanuopa (IIP, HE, K-HE, K-1IP) n
TOBApPHBII 3HAK MPEANPUITUI-U3TOTOBUTENS. [lomycku Ha KanuOphl CTaHAaPTH30BAHBI.

[Tpumeps! BBITIOIHEHUST Pa00UMX YepTeKeH KaaTuOpOB MPUBEIEHBI B MPHIIOKEHUAX
Aub.

4.1.2 KoHTposnb TOYHOCTU (POPMBI U B3aUMHOTO PACIOJIOKEHHUS MOBEPXHOCTEN
JNEeTaIN

K otkioneHusmM ¢GopMbl OTHOCATCS: OTKJIOHEHHUS OT MPSMOJIHUHEHHOCTH,
KpYIJIOCTH, HWIMHAPUYHOCTH, OBAJIbHOCTh, TPaHHOCTh M Jp. K OTKIOHEHHSIM OT
TOYHOCTH B3aUMHOT'O PACMOJIOKEHUS IOBEPXHOCTEN IETAIA OTHOCATCS: OTKJIIOHEHHUS OT
MApAJUICIBHOCTH, MEPNEHAUKYJISIPHOCTH, COOCHOCTH, CHMMETPUYHOCTH, OCEBOE,
paauanbHOe U ToJIHOE OueHue. KOHTpoJib 3TUX apaMeTpoB 3a4acTyr0 MPOU3BOIUTCS C
WCMOJIb30BAHUEM TEX K€ HHCTPYMEHTOB, YTO M KOHTPOJIb JIMHEWHBIX M YTJIOBBIX
pa3MepoB: IIyTIOB, MHKPOMETPOB, PBIYaXKHO-MEXAHUYECKUX npudopoB,
MPEBMONPUOOPOB.

OTKJIOHEHHSI OT MPSIMOJIUHEMHOCTH M TUIOCKOCTHOCTH KOHTPOJMPYIOTCS C
MIOMOIIIPI0 YPOBHEW, CJIWYEHUEM C ITIOBEPOYHOW JIMHEHMKOM C TIOMOIIBIO IIYTIa,
U3MEpPUTETLHON TOJIOBKOM, YCTPOWCTBOM C  adpPOCTAaTUYECKUM Oa3upOBaHUEM,
3aKPBITBIMU TUAPOCTATHYECKUMHU YPOBHSIMH, C TPUMEHEHUEM aBTOKOJJIMMATOPA,
OINTUYECKOM JTUHEUKON MM ONTHYSCKUM IJIOCKOMEpOM U JIp. (pucyHku 23, 24)



Pucynok 23 — KoHTpOJb OTKIIOHEHHS OT

[ L 2 [ ' —+ 1  IPAMOJMHENAHOCTH a) CIMYEHHUEM C
= |T ] /’ ,—LT@ L‘ MOBEPOYHOM TMHEHKON ¢ TOMONIBIO IIIyTa
: . ] r , (1-merans, 2-xoHLEBBIE MEPHI, 3-
l  : L / ' g€ OBEpOYHas JIMHENKa, 4-KOHIIeBask Mepa),
' o 15 * 0) U3MEepUTEIBLHOM ToJI0BKOM (1-
. M3MEpUTENbHAs IOJI0BKA, 2-TIOBEPOYHAs

TIJTUTA)
B) BpaIllEeHUEM JIETATH Ha TIOBEPOYHOM
wmrte (1-gerans, 2-oBepoyYHast TUTHTA)
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Pucynox 24 —KoHTpOb OTKJIOHEHUI OT TNIOCKOCTHOCTH a) HAaKJIaTHOE U3MEPUTEIHHOE
ycTporcTBo (1-netanb, 2,3-moBepoyYHbIe JIMHEUKH, 4-ypOBEHb, S-peryaupyeMbie Omopsl, 6-
IITaTUB, 7-U3MEpUTENHHAS TOJIOBKA) 0) muiockomep (1- u3aMepuTenbpHas TOJI0BKa,2-
Kapycelb, 3-KOJIOHHA, 4-BUHTHI PETYJIMPOBOYHbBIC, S-OCHOBAHUE, 6-71€TaNb); B) U3MEPECHHE
C TIOMOIIIBI0 YCTPOUCTBA C a9POCTATUYECKUM 0a3UPOBAHUEM MPHU TTOMOIIN
OeCKOHTaKTHOTO ITHEBMOIIpeoOpazoBares (1-0azupyrorue cormia, 2-Kamepsbl, 3-
HaKJIaJHOW U3MEPUTENbHBIN JUCK, 4-U3MEpPUTEIbHBIE COIUIa, S-neTans) [lena nenenus
0,001 mm. ITorpemnocTs £0,0005 MMm.

Jlnst w3MepeHusT OTKJIOHEHHS OT KPYIVIOCTH HCIOJIB3YIOTCS KPYTJIOMEDHI,
uHTephEPEHITMOHHBIE  HYTPOMEPHI, a TaKXke JBYXKOHTaKTHbIC (Hampumep,
JUTMHHOMEPBI, ONTHMETPhI) M TPEXKOHTAKTHBIE yCTpoWcTBa (pucynku 25, 26).
[TocnenHure MOTYT IPUMEHSTHCS TAKXKE JJIsT KOHTPOJIS OBAIBHOCTH U OTPAHKH.
[Tpumepsl cxem Il KOHTPOJISI HEMapauIeTbHOCTH M HETIEPIIEHANKYIISIPHOCTH TUIOCKHUX



MOBEPXHOCTEH WM OOpa3yloIIUX MPEeACTaBlIeHbl HAa PUCYHKE 27, sl KOHTPOJS
[TMIEBBIX MOBEPXHOCTEN — Ha puUCyHKE 28, (paCOHHBIX MOBEPXHOCTEH Ha puUCyHKe 29,
U3MEPEHHUS] OTKJIOHEHHWH OT CHMMMETPHUYHOCTH HITIOHOYHOTO ma3a — Ha pucyHke 30,
MepPeceueHns] OCel, IMOJIHOTO OCEBOr0 W TOPLEBOro OueHuss - Ha pucyHke 31,
OTKJIOHEHHSI OT COOCHOCTH — Ha PUCYHKE 32,

' (b ' v S Pucynox 25 — Cxembl u3MepeHus
~ % _ - : (7 OTKJIOHEHUW OT KPYIJIOCTH
| 2. (_lj . N3mepenne kpyriomepom:

J—1 J ~1 a) Bpalaroluics n3MepUTEIbHbIN
' HAKOHEYHUK Y HETIOJIBHOKHAS
JieTalb;

0) Bpalaromascs AeTajib u
7 Y HETOBI)KHBI HAKOHEYHUK.
: B) Kpyrjorpamma.
r) [Ipu nomomu koapua (LEeIbHOrO
- WJIU PA3’KUMHOTO WIH Pa3pe3HOro
/ - JUTSl TPYAHOJJOCTYITHBIX MECT) U
' uHauKaTopa. [letans Bpamaercs.

1 2 Pucynox 26 — Cxembl u3mepeHus
OTKJIOHEHUI OT KPYTJIOCTH: &)
JIBYXKOHTAKTHBIMH YCTPOMCTBAMU:
( ' 1 — w3genue, 2 — u3MepUTEILHAS
12 s roJioBKa, 3 — cko0Oa, 0)

TPEXKOHTAKTHBIMU YCTPOUCTBAMH:
1 — npu3ma ¢ NOCTOSTHHBIM YIJIOM
PACKpBITHS; 2 — IpU3Ma C
Pa3IMYHBIMU YIJIAMU PACKPBITHS
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Pucynoxk 27 — Cxemsl
U3MEPEHUS OTKJIOHEHUS OT
NapaJyIeIbHOCTH U
NEPHEHANKYJIIPHOCTH:

a: | — u3mepurenbHas
JUHEHKa; 2 —
U3MEpUTEIIbHAS TOJI0BKa; O:
1- onopa ¢ nmapannenbHbIMU
TOPLOBBIMU IOBEPXHOCTSIMU;
2 - U3MepuUTeIbHas TOJIOBKA;
B: 1 — pamka; 2-
U3MEPUTENIbHAS TOJI0BKa; I
1 — yronpHuKH; 2 - YPOBHU;
n: 1 — ompaska; 2 -
U3MEpPUTETbHAS TOJIOBKA;

e, K: |- yrompHuk; 2 —
WHAUKaTOp; 3: 1 —
UWIMHAPUYECKas ONPaBKa; 2
- I3MEPUTEIIbHASI TOJIOBKA.

Pucynok 28 - KoHTpoIb HITUIEBBIX TOBEPXHOCTEN
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Pucynox 29 - Kontposas ¢hacoHHbIx moBepxHOCcTel. KonmpHoe ycTpoicTBO (3TajI0H):
1- u3amepuTenbHas TOJI0BKa; 2 - oOpasell; 3 - KOHTpoJMpyemas AeTallb
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Pucynok 30 - Cxembl H3MepeHUs
OTKJIOHEHHM OT CHUMMETPUYHOCTHU
IIMOHOYHOTI'O 1a3a: a-B — C OMOUIbIO
UHANKaTOpa, I — C [OMOIIBIO
MHANKATOPa U KOHLEBBIX MEp

3

2

Vi
Pucynok 31 - CxemMbl  wu3MepeHUs
OTKJIOHEHU U oT 3aJaHHOIO yriia
IIEPECEUYEHNs] OCEH, IIOJHOTO OCEBOr0 U
TOPLEBOTO  OHEHMS: a) U3MEpEHHue

nepeceueHus ocei; 0) n3MepeHne TOPIECBOrO,
paauagbHOrO OMEHUS W OMCHUS B 33aJIaHHOM
HaIPaBJICHUH
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Pucynok 32 - Cxembl n3MEpeHHs OTKJIOHEHHSI OT COOCHOCTH: a) COOCHOCTH C 0a30BOi
MOBEPXHOCTHIO; 0) COOCHOCTh OTHOCUTENBHO OOIIEH OCH C MCIOIb30BAaHUEM HOXKEBBIX
onop (3aMep B KpalHUX MOJOXEHHSIX); B) COOCHOCTh OTHOCHUTEIBHO OOLIEH OCH ¢
HCIOJIb30BaHUEM YJIMHEHHOW OINpaBKU CO CHEpUYECKUMU HAKOHEUYHUKAMH; T)
ITHEBMO/IaTYHK.

4.2 KoHTpOJIb MIEPOXOBATOCTH

Cy1iecTByIOT JIBa OCHOBHBIX METOJIa OLEHKH IIEPOXOBATOCTH - KAYECTBEHHBIN U
KOJINYECTBEHHbIM. KauecTBEHHbI METOJ OLEHKM OCHOBAH HAa CpPABHECHUU
00pabOTaHHON MOBEPXHOCTH C 00pa3liaMu CPaBHEHMS IIEPOXOBATOCTH MOBEPXHOCTH:
3pUTEIBLHOM COMOCTABJIEHUH, CPABHEHHH OILYIIECHHUH, MOJYy4YaeMbIX IPHU OIILYIbIBAHUU
00paboTaHHOM MOBEPXHOCTH U 00pasiia, U CONMOCTaBICHUU PE3yJIbTATOB HAOJIOICHU B
CPaBHUTENBHBIA MUKPOCKOII MJIM Yepe3 JIyIy. ITOT METOI HauboJiee pacpoCTpaHEH Ha
MPOU3BOJICTBE, OCOOCHHO MPU KOHTPOJIE, KOTOPBI BKIIIOYAETCS B KAUE€CTBE MEPEXOJIOB
B TEXHOJIOTMUECKHE OIEepallii MEXaHUYECKON 00pabOTKH.

KonuyecTBeHHBII METOA OLEHKM OCHOBAaH Ha HW3MEPEHUU IIEPOXOBATOCTHU
NOBEPXHOCTH. M3MEpsIoT IIEepOXOBATOCTh KOHTAKTHBIM  METOAOM  IIIYIIOBBIMH
npubopamu (nmpodunomeTpamu U poduiorpadamu) u 66CKOHTAKTHBIM - ONTHYECKUMU
npubopamu (MUKpouHTEp(hEpOMETpaMu, TBOHHBIMU MUKPOCKOTIAMH U JIp.).

JIBoiinoii mukpockon MMUC-II npencraBiaser coboil cucteMy U3 JBYX
MHUKPOCKOIIOB - OCBETUTEIBHOIO (IIPOEKTUPYIOLIEro) M HaOJIIOJEHUS, OCH KOTOPBIX
COCTaBIIIIOT MEXAy coOoi yrom 90°. MHKpPOCKOII OCHOBaH Ha METOAC CBETOBOIO
CEYeHHUs M TpeJHa3HA4YeH [JIsi M3MEpPEHUs BBICOTHI HEpoOBHOCTeW mnpoduis R, B
npenenax ot 0,8 mo 62,5 mxm. Ilpunuun pabotel mpubdopa cieayromuii. CBeTOBOM
Ny4OK MPOXOJUT Y3KYIO 1€ M HaIpaBisieTcss B OOBEKTUB, KOTOPBIM 00pa3yer Ha
MOBEPXHOCTH KOHTPOJMPYEMOW JeTanu U300paKeHue IeH, MpeacTaBistoniee cooon
y3KYIO0 CBETOBYIO nojocy. [loa BIusiHueM HEPOBHOCTEN MOBEPXHOCTH CBETOBAs IM0JIOCA



HCKPUBJISIETCSI B COOTBETCTBUU € UX (HOPMOH, 1 00pazyeTcsi CBETOBOE ceueHue npoduis
noBepxHocTu. M3oOpakenne mpoduyis OOBEKTMBOM MHUKPOCKONA HAOIIOACHUS
NpOEKTUpYyeTCs B (OKAIbHYIO TUIOCKOCTh OKyJisipa. BenuuyuHy I11epoXoBaToCTH
ONpENENSIOT  BU3yaIbHO  (C  MOMOIIBKO  OKYJSIPHOTO  MHKPOMETpA)  WJIH
(G oTo3IIEKTPUIECKIM MeTOI0M (¢ rmomoiisio hotonacaakn MOH-1 wim MOH-3).

[Tpodunorpadg-npodunomerp u nporIOMETp SBIASIOTCS ITYTTOBBIMH IPUOOpaMHU
JUTSL U3MEPEHHUSI IEPOXOBATOCTU U BOJHUCTOCTH MOBEPXHOCTU M3JEIHUM U3 METAJUIOB U
HEMeTauIMueckux  matepuasioB. [Ipodunorpad-npodunomerp B  OTIMUKE  OT
npoduiioMeTpa TO3BOJISIET HE TOJBKO M3MEpUTh IMapamerp R,, HO © CHSTh
npoduIorpaMMy € IMOBEPXHOCTU JeTand (Wiau oOpasia) mpu o0paboTke KOTOpOi
MO>KHO OTIPEJICIUTh BCE MapaMeTphl MIEPOXOBATOCTH.

HeiictBue  npodunorpada-npodusoMeTpa  OCHOBAaHO HA  OIIYIbIBAHUU
HEPOBHOCTEW H3MEPSEMON TMOBEPXHOCTH ajiMa3HOM WUINIOW U MpeoOpa3oBaHUU
KoneOaHuMi  IIyma JaTyuka B KOJEOAHMS ~ AJIEKTPUUYECKOTO  HANpPsDKEHUS,
MPONOPIUOHANIbHBIE 3TUM KosieOaHusaM. Konebanust HanpspkeHUs: oOpabaTbIBalOTCS B
OTCYETHOM YCTPOWCTBE WJIM MEPCOHATBHOM KOMIBIOTEPE MO CHEIUAIBHON MporpamMme
U pe3ynbTarT oOpabOTKH BBIBOAMUTCS B LU(POBOM BHUIE HAa WHIUKATOP OTCUETHOTO
yCcTpoiicTBa WM B MHUPPOBOM © TrpaduueckoM BHUIE HA OKpaH MOHHUTOpA
MIEPCOHAILHOTO KOMITbIOTEPA.

[Ipodunorpad-npodunomerp ABPUC-IIM7 npenHazHaueH s H3MEpEHUs
IEPOXOBATOCTH U 3aMUCH NMPOQPUIIS TUIOCKUX, IUITUHAPUIECKUX, KOHUYECKUX U JIPYTUX
MOBEPXHOCTEH H3/ENNNA, CEUYEHHWE KOTOPBIX B IUJIOCKOCTU HM3MEPEHUs MPEe/ICTABIISACT
NpAMYI0 JTUHUIO. M3MepeHne napaMeTpoB MIEpoXoBaTOCTH MOBEPXHOCTH (R, Rz, Rmax
Sm, tp) IPOU3BOAUTCA MO CUCTEME CPEIHEH JIMHUKM B COOTBETCTBUU C HOMEHKJIATYpOH U
nuaria3oHamMu  3HadeHuii, npegycmorpenHsiMu  ['OCT  2789-73. Pesynbratom
U3MEpeHHus SBIsETCS TpoduiIorpaMMa B TPSIMOYTOJBHON CHCTEME KOOPIWHAT C
pe3ynbTaTamMu pacueTa napamMeTpoB HIEPOXOBATOCTA HA MOHUTOPE U Ha Oymare.

[Ipn koHTpone  KpymHOTAOApUTHBIX [eTalied B TMPOU3BOJACTBE JOCTATOYHO
[IUPOKO MPUMEHSIOTCS HaKJIaAHbIE MPO(HIOMETPHI.

4.3 BroisaBnenue aedeKTOB MOBEPXHOCTHOTO CIOS MaTepuana JeTaj.
KanunnsipHelil KOHTPOIb

JlebeKThl TMMOBEpXHOCTHOTO CJIOSL BBISABISIOTCS B OCHOBHOM  METOJAMHU
HEpa3pylIaoIero KOHTPOJS IPOHHKAIOIIMMHU BemecTBaMu. JlepekTsl Takoro THIIA
PE3KO CHUXKAKOT JIOJTOBEYHOCTh JETAIEH, X H3HOCOCTOMKOCTh Y MPOYHOCTb.

OCHOBHOE Ha3HAUYCHUE METOJIOB KalWIJIAPHOTO KOHTPOJSI — BBISBJICHHUE
MOBEPXHOCTHBIX U CKBO3HBIX HECILJIOITHOCTEH AeTajiei, MU3TOTOBJICHHBIX U3 METAVIOB U
HEeMeTa/uIoB. MeTojaMu KanuJUIIPHOTO KOHTPOJISI BBISABISIOT ACHEKThl THUMA TPEIIUH
(Hammpumep, HLTU(OBOYHBIX), TOP, PHIXJIOT, HECMAEB, BOJOCOBHH Ha MOBEPXHOCTSIX
neTajgel U3 KapomnpoyHbIX HeeppOMArHUTHBIX CIUIABOB, aJIIOMUHUEBBIX, MAaTHUEBBIX,
MEIHBIX CIUIABOB, @ TaKXE€ WU3ACIUNA U3 KEPaMHUKH, CTEKJa, IJIACTUYECKUX U
CHUHTETUYECKHX MaTepuasoB. BO3MOXEH KOHTpPOJIb JETAIEM CaMOM CIIOKHOM
KOH(pUTYpalli, HE TMOIJAIIIMXCS KOHTPOIK JAPYrUMU MeTodamMu. MeTonamu
KalWIJIAPHOTO HEpa3pyIIalolIero KOHTPOJIS BBISABISIOT TPEUIUMHBI C  IIUPUHOM
packpeiTusi 0,001 MM w tioybumnoir 0,01 mMm. KoHTposnb BO3MOXKEH Kak Mpu



M3TOTOBJICHUH JIETAJICH, TaK M MPU WX IKCIUTyaTalliy, PEMOHTE U BOCCTAHOBJICHHH.

OcHOBHBIE OIEpanuy KamWUIIPHOTO KOHTPOJS cienytomnme. [loBepXHOCTH
KOHTPOJIMPYEMOW JI€Talld OYMINAKOT OT Macen, 3arpsisHeHud. Ha perans HaHocuTCA
MIPOHMKAIOMIAS KUAKOCTh. B TakoM TOJIOKEHUHM JI€Tajdbh BBIACPKHBAIOT HEKOTOPOE
BpeMsI, YTOOBI TTPOHUKAIOMIAS KUIKOCTH IOTaia B MOJIOCTH OTKPBITHIX Ne(PEKTOB (pHC.
33, a u 6). 3aTeM C MOBEPXHOCTH JICTAIN YIAJSIOT N30BITOK MMPOHUKAIOIIEH KUIKOCTH
(puc. 31, B). Yame Bcero mpoHHUKArOUas >KUIKOCTh 3aIMOJIHAET MUKPOTPEIIUHBI U
npyrue nedeKTbl MOBEPXHOCTU UMEHHO OJiaroiapsi KanuuiipHoMy 3G GeKTy, B MOMEHT
cmauuBaHua. OJHAKO CYIIECTBYIOT W NPUHYJIUTEIbHBIE CHOCOOBI 3arOIHEHUS
noJiocTeil 1eeKTOB ¢ MPUMEHEHUEM JaBJICHUS, YIbTpa3Byka U Harpyxxenus. Jlaiee Ha
KOHTPOJUPYEMYIO TOBEPXHOCTh HAHOCIT TOHKUW cjoi mpossutens. I[Ipoucxomut
azcopOuus (TOTJIOICHUE) TPOHUKAIOIIEH KUJIKOCTH CjoeM IposBUTeNs (puc. 33, T u
n). IIposiBuTENb CIIOCOOCTBYET BBIXOAY MPOHUKAIOIIEH HKUAKOCTH U3 MOJOCTU IedeKTa
Ha TTOBEPXHOCTH u3nenus. OOpa3yrommuecs: Ipu 3TOM UHANKATOPHBIE CIIENbl TePEKTOB
3HAYUTENbHO MmHpe camMux aedexrtoB. [IposBuTenn, kKak MpaBWIO, 00ECHEYMBAIOT
BUJIUMBIM KOHTpacT AepeKkToB Ha (OHE KOHTPOIMPYEMOW MOBEpXHOCTU. biaromaps
MIPOSIBJISIIONTAM  BEIIIECTBAM MeECTa BBIXOJa TPOHUKAIOMICH >KUIKOCTH W3 IOJIOCTEH
ne(eKTOB  CTAHOBATCS TEMHBIMH Ha CBeTIOM (OHE, OKpalleHHBIMH  Ha
KOHTpacTUpytomeM (HoHe WIH JTIOMUHECIHPYIONUMUA HAa TEMHOM (POHE MOBEPXHOCTHU
neranmu. Ilocie mnposBieHus aeEeKTOB JeTajdb OCMAaTPUBAIOT TP JTHEBHOM
(MCKyCCTBEHHOM) MO0 TIpH YJIbTPA()UOIECTOBOM OCBEHICHUU. ITO 3aBUCUT OT
MIPUMEHEHHON TMPOHUKAIOIIEH JKUAKOCTH (meHeTpaHTa). Ecim oHa coaepxur
KpacuTenab, TO MPU JHEBHOM CBETE XOPOILIO PAa3IUYUM SIPKUI IBET KPAcHUTENs Hal
MECTOM PACTOJOKEHUS J1e(PeKTa, €CIM COACP>KUT JTIOMUHECIIEHTHYIO JI00aBKYy, TO MPHU
00JIy4eHUH yIbTPa(pHOICTOBBIMY JIydaMH OHA (PIIyopecIupyer.

Pucynok 33 - Onepanuu KanmuIIpHOTO HEPa3pyIIaoIIero KOHTPOIs

UyBCTBUTENBHOCTh METOJOB KANWUIIPHOTO  HEPA3PYILIAIOMIETO  KOHTPOJIA
3aBUCUT OT MPABWJIBHOTO BBIOOpA KpacuTesle WM JoMUHO(Opa A MPOHUKAIOLIEH
KHUJIKOCTH, CMauyuBaIollell  CIOCOOHOCTM  OCHOBHOTO  KOMIIOHEHTa, CBOMCTB
a7IcOpOMPYIOLIETro BEIIeCTBa — MPOSBUTENS U KaueCcTBa MOJATOTOBKU MOBEPXHOCTH K
KOHTPOJIIO. IIpn JIIOMUHECLIEHTHOM METO/E KOHTPOJIS HCIIOJIB3YIOT
¢oromomuHecueHuno. [[oMUMO  OPUPOAHBIX  BEIIECTB, MPUMEHSIOT  TaKKe
HCKYCCTBEHHO M3TOTOBJICHHBIE BEIIECTBA C IPKOW JTIOMUHECIICHIINEH — JTFIOMUHO(OPBHI.

IIpn HepaspywmaromeM KOHTPOJIE NPOHMKAIOUIMMHU BEIIECTBAMU MPOSBICHUE
cleoB J1e(heKTOB MpeNCTaBIseT coOOi mporecc 00pa30BaHHUS PHUCYHKA B MeECTax
Haauuusi JeekToB. DTOT PUCYHOK B J€(EKTOCKONHMHM HAa3bIBAIOT WHAMKATOPHBIMHU
cienamu. Pemaroiiee 3HaueHne UMEET Ka4eCTBO PACIIM(POBKU UHAMKATOPHBIX CIIEOB.
dopMa MHAMKATOPHOIO PUCYHKA MO3BOJIAET CYAUTh HE TOJIBKO O BUJIE JAE€(PEKTa, ero
MPOTSDKEHHOCTH, HO M O riayOuHe. BenuuuHy pnedekta MOXKHO MPUOIU3UTEIHHO



OLICHUTh KaK MO IIMPUHE HWHAMKATOPHOIO CJE€Ad, €ro MHTEHCUBHOCTH, TaK W IO
CKOPOCTH €ro pocTa.

Pa3nuunbie e eKThl XapaKTepU3yIOTCs pPa3IMYHbBIMU UHIUKATOPHBIMU CIIEIaMH,
TUIAYHBIMU JIJT T€X WK UHBIX AedekToB. Hanbosee yacTo BCTpeyaroTcs Cleayrolme:

o HWHnukatopHble ciefpl B BHJIE CIUIOIIHBIX JMHHUI YKa3bIBalOT HA HAJIU4YHE
TpemuH. O0bEM TPEUIMHBI XapaKTePU3yEeTCsl MUPUHON U SIPKOCTHIO JIIOMUHECLIEHTHON
WIM 1IBETHOM WHIWKATOPHOW JIMHUHM (TIpSAMOWM WJIM KPUBOJHMHEWHOM). VY3Kas
HENpEephIBHAA JIMHUS, POBHAs WM CJIETKA W3BWIKNCTAs, BBISBISIET HECIUTHUHBI,
BOJIOCOBHUHBI.

o HMupgukatopHble cieApl B BUAE NPEPBIBUCTHIX JUHUKA CHUTHAIU3UPYIOT O
HAJIMYUU J1e(PEeKTOB TUIA HEMPOBAPOB CBAPHOIO IIIBA, TPEILIUH, UMEIOIIUX BBIXOJbI Ha
OBEPXHOCTh HE IO BCEU JIJIMHE.

o  HHnukaTopHbie ciieqpl B BUAE OKPYTJIEHHBIX YYaCTKOB CBUIETENHCTBYIOT O
HaJU4YMH JC(PEKTOB THUIMA Ta30BbIX BKJIIOYEHUM, MOpP, CBULIEH B JIMTHIX ACTAIAX H
CBapHBIX IIBaX.

o HWHpnukaTtopHbie cienbl B BHJIE OTIAEIbHBIX TOYEK BBISBISIOT MOPUCTOCTD,
JUTEUHYIO CHIIb U JIP.

o HWHpnukatopHbie cienbpl B BUAE TPYIIbl KOPOTKUMX JMHUN WM CETKH
YKa3plBAlOT HA HAIMYHE MEKKPUCTAUIMTHOM KOPPO3UM WIIM PACTPECKUBAHUS
Marepuaa.

Ot oOwvema monoctu AedeKTa, TUMA MPOHUKAIOMICH >KUIKOCTH, COOJIOICHUS
pekuMa KOHTPOJIS (TeMIlepaTypbl, BPEMEHH MPOMUTKUA U APYyTrux (aKTOpPOB) 3aBUCUT
YETKOCTh MHAMKATOPHBIX CleJ0B. UeTKne MHIAMKATOPHbBIE CIIE/Ibl OOBIYHO MOTY4YaroTCs
MIPH BBISIBJICHUH J1€(EKTOB MAJIOTO PACKPBITHSI.

Anmnaparypy A MPOBEACHUS KANWUISIPHOTO KOHTPOJIA MOJPa3JIENAoT Ha TPHU
IpyNIbl: T[EPEHOCHas, CTallMOHapHas M MepeABWkHas  (Creluau3upOBAHHbBIC
KpyInHOra0apuTHbIE  YCTAHOBKHM,  CO3JaBaeMble I KOHTPOJS  HW3AEIUi
KpYIHOCEpUMHOTO Mpou3BojcTBa). HMHorma nedexkTockonuueckoe o00pyaoBaHUE
BCTPAMBAIOT B IOTOYHBIE TPOU3BOACTBEHHBIE JINHUU.

4.4 BoigBienue 1e(heKTOB BHYyTPEHHUX 0O0BEMOB MaTepHuaa JeTalu
4.4.1 MarauTHbIM Hepa3pyLIAOIINI KOHTPOJIb

DTO BHUJ KOHTPOJIS,, OCHOBAHHBIA HA aHAIM3E B3aUMOJCHCTBUS MATHUTHOTO TOJIS
C KOHTPOJIUPYEMBIM OOBEKTOM.

[Ipu wWCMONB30BaHMKM METOJOB MArHUTHOTO KOHTPOJS H3MEPSIOT TMapameTphl
MarHuUTHBIX TIOJIEH, CO37aBa€MbIX B KOHTPOJMPYEMBIX OOBEKTaX TMyTeM HX
HaMarHW4MBaHusA. B pasmuyHBIX MeTOJaX MAarHUTHOTO KOHTPOJS B KayeCTBE
rmapaMeTpPOB MAarHUTHOTO OIS, HECYITUX HH(POPMAIMIO O HAJIWYUU WIH OTCYTCTBUH
Ie(PEKTOB, MCTOIB3YIOT CIEIYIONINE: KOIPIUTHUBHYIO CHIIy OOBEKTa KOHTPOJS, €ro
MarHuTHYIO MPOHUIIAEMOCTh, HAMAarHWYEHHOCTh, HAIPSKEHHOCTh MAarHUTHOTO TIOJIA,
OCTAaTOYHYI) WHAYKIHMIO MaTepuana KOHTPOJIUPYEMOTO OOBEKTa TIOCTE CHSTHS
MarHUTHOTO TOJISA U Jp. MeToapl MarHUTHOTO HEPa3pyIIAIONIEro KOHTPOJIS PUMEHSIOT
B OCHOBHOM 14 Jie(hexkTockonuu heppOoMarHeTUKOB (Keje3a U CIIJIaBOB Ha €r0 OCHOBE,
HUKEJd, KOoOaibTa), B KOTOPHIX NPH HAMarHUYMBAaHWUW 3HAYUTEIILHO YCHUIIMBACTCS



MAarHuTHOE MOJIE.

B mporiecce MarHMUTHOrO KOHTPOJSL PETUCTPUPYIOTCS MArHUTHBIE TOJS
paccestHust 1edektoB. [loydeHHbIE JaHHBIE UCTONB3YIOT ISl BBISIBJICHUS HapYIICHUM
CIUIOIIIHOCTH  MaTepuana JeTajed, paclojOKeHHBIX Ha TIOBEPXHOCTH U B
MOJAOBEPXHOCTHBIX CJIOSIX, @ B OTJICTBbHBIX CIy4YasX U BHYTPHU TeJa ACTalu.

MerogaMu MarHUTHOTO KOHTPOJS BBISBISIFOT — CIEIYIOIIUE XapaKTEpPHbIE
nedeKThl: TpeuHbl (yCTAJIOCTHBIE, NUIM(OBOYHBIC, 3aKaJlO4YHbIE, CBapOYHbBIE,
KOBOYHbIE, IITAMIOBOYHBIE), BOJIOCOBHUHBI, 3aKaThl, 3aKOBBI, PACCIOCHHS, HAJIPBIBBI,
HEIMPOBapbl B CBAPHBIX COCAWHEHMSIX, HEMETAIUIMYECKuEe BKItoueHUs. Kpome Toro,
MOXXHO KOHTPOJUPOBATh M COPTHPOBATH CTalbHBbIE JeTald (B TOM YHCIE W
aBTOMATUYECKH) IO TBEPAOCTU TIOCIE€ TEepMUYECKOH 00paboTku. Bo3moxkHO
IPOBEAECHUE KOHTPOJS LIEMEHTUPOBAHHBIX, A30THPOBAHHBIX W 3aKAJICHHBIX CIIOEB
JeTajiel MamnH. BO3MOXEH TakKe KOHTPOJIb HEMArHUTHBIX ITOKPBITHM Ha
dbeppoMarHuTHON OCHOBE. MeTOAbl MATHUTHOTO KOHTPOJISI JAI0T BO3MOKHOCTh CYJUTh
O CTPYKType Marepuana AeTaled NpH MarHUTOCTPYKTYpPHOM aHallu3€ Ha OCHOBE
MOJIy4aeMOU IIPU KOHTPOJIe MHPOPMALIMK O MAarHUTHBIX CBOMCTBaX 00BEKTa KOHTPOJIS.
MeTtoapl MarHMTHOTO KOHTPOJISI XapaKTEePU3YIOTCA BBICOKOM YYBCTBUTEIBHOCTHIO,
OTHOCHUTENBHOM IPOCTOTOM M HAJIEKHOCTBIO OINEpPAalUi KOHTPOJS, BO3MOKHOCTBIO
KOHTPOJISL IETaIeH CIOKHON (DOPMBI U IPAKTUYECKHU JTHOOBIX Pa3MEpOB.

OCHOBOI METOJIOB MArHUTHOTO KOHTPOJISA MPU BBIABICHUN HECIUIONTHOCTEN WM
MHOPOJIHBIX BKJIFOUEHHUH SABJISIETCS BO3HHMKHOBEHHE HAa MOBEPXHOCTH HAMArHUYEHHOU
J€TajJu MarHUTHBIX TOJIEW paccesHUs. DTU MOJI HAa MOBEPXHOCTH JETAIN CYLIECTBYIOT
KaK BO BpeMs HaXOKJIEHHUS AETaIN BO BHEIITHEM HAMAarHMYMBAIOIIEM I0JIE€, TAK U MOCIE
€ro CHATHS, TaK KaK JEeTalb OCTAETCS HAMArHUYEHHOM 32 CYET OCTATOYHOM MHIYKIIHH.
HarnpsikeHHOCTh MarHUTHOTO TOJISI paccesiHus AePEeKTa U ero XapakTep OMpeaeaioTCs
MHOTUMHU (haKTOpaMH: HAMPSHKEHHOCTBI0O MAarHUTHOTO MOJiA  (TI0JIs HAMarHUYMBaHMUS);
MarHuTHOM MPOHUIAEMOCTBIO MaTepuajna JAeTald; pa3MepoM U (opmoil Jeranu;
dbopmoii, pazMepom, MECTOMIOJIOKEHUEM IeEeKTa U €r0 OpUEHTAIIUECH.

Haubonee pacnpocTpaHeHbl  MAarHUTONOPOIIKOBBIM,  (PEppO30HAOBBIA U
MaraHutorpaduueckuit MeTOIbl MArHUTHOTO KOHTPOJISI.

MarHuTonopomKoBbEIM METOAOM KOHTPOJUPYIOT AETaiu ¢ OOJIbIIION MarHUTHOMN
MIPOHUIIAEMOCTBIO. DTHUM METOJIOM BO3MOXHO BBISBIISITH TOBEPXHOCTHBIC JC(HEKTHI
TUTIA HECIUIOMIHOCTEN ¢ mupuHOu packpbitus 1 mxm (0,001 mm) u Gonee, rimyOuHOM
0,0 MM wu Oonee. UYUyBCTBUTEIBHOCTh METOJA HECKOJBKO TOBBIIIACTCS TMPHU
WCIIOJb30BAaHUN  JIIOMUHECIIEHTHOTO MAarHUTHOrO Topomka. B 3rom  ciydae
MUHUMAJIbHAS IAPUHA PACKPBITUSI TPEUIUHBI Y MOBEPXHOCTH BBISABIIEMOro nedexra
MoxkeT ObITh 10 0,5 MkMm (0,0005 MMm), a mpoTsIKEHHOCTH B T1y0b u3aenus 10 0,005 mm.

C noMOIlbI0 MAarHUTOMOPOIIKOBOTO METOJIa MOYKHO BBISBJISITh U KPYITHBIE
MOJAMOBEPXHOCTHBIE AedEeKThl, Haxojsduecs Ha riayoune no 2 mm. Ilpu koHTpose
MAarHUTOIOPOIIKOBBIM METOJAOM MarHUTHBIC MOJIS PACCESTHUS BBISBIISIIOT C TTOMOIIBIO
(deppoMarHuTHOro mopoiika. Tak Kak MarHMTHOE Tojie paccesiHus Jedekra
HEOJHOPOJIHO, TO Ha (EeppOMArHUTHBIC YACTUIBI, MOMAaBUIME B 3TO Moje, Oyner
JeWCTBOBATh CHUJIA, CTPEMSIIASACS MEPEMECTUTh (DEePPOMArHUTHBIE YACTHUIBI B MECTO
HauOOJIbIIEH HAIMpPSHKEHHOCTH TOJsA, T. €. B TO MECTO IMOBEPXHOCTU H3JAENHUA, IOJ
KOTOPBIM HAXOJUTCS HECIUIONIHOCTh MaTepuayiia. Takum o00pa3oM, HaJA MECTOM
HECIUIONIHOCTH OYyIyT HaKarumBaThesl (heppoMarHuTHbIe dactuilbl. [llupuHa momockr



OCEBIIIETO MOPOIITKA OYJIET 3HAYMTEIILHO OOJbINE, YeM PACKPhITHE nedeKTa, 4To JaeT
BO3MOYKHOCTH BBISIBJISITH M OUEHb MaJIbie Ie(hEeKTHI.

MarauTonopomKoBbIi METO KOHTPOJIA COCTOUT u3 CIIEIYIOLINX
TEXHOJIOTHUECKHUX OIEpaIlfii: MOATOTOBKA MOBEPXHOCTH K KOHTPOJTIO; HAMAarHUIMBAHUE
00BEKTa KOHTPOJIS; HAHECCHHE MArHUTHOTO TIOPOINKAa Ha OOBEKT KOHTPOJISL, OCMOTP
KOHTPOJUPYEMOM MOBEPXHOCTU W PETHCTpallds MHIUKATOPHBIX PUCYHKOB Je(EKTOB;
OIICHKAa Pe3yJbTaTOB KOHTPOJIS; pa3MarHuuuBaHue. YyBCTBUTEIbHOCTh U HAJIEKHOCTh
MarHUTOMOPOIIKOBOTO METOJIa B 3HAUYMTEIIbHOM Mepe 3aBHUCIT OT COCTOSHHS
MOBEPXHOCTH KOHTpoHpyemMoro uznaenus. OHa MoJbKHA ObITh CyXOM, OYMIICHHOW OT
pKaBYMHBI, OKAJIMHBI, Harapa, 0T CMa304YHOr0 Marepuaia U Jpyrux 3arpssHeHuit. [lpu
HEJOCTATOYHO THIATEIbHOM OO€3KMPUBAHUM BOJIHA MAarHUTHAas CYCIEH3US IIJI0XO
CMa4YMBaeT KOHTPOJIUPYEMYIO MOBEPXHOCTh. [Ipu MCnosib30BaHUU MACIISTHOM CYCIIEH3UH
OCTaTKM BOABI HA JI€TaJd TIOCJIC TPOMBIBKA CYIIECTBEHHO WCKa3sIT KapTUHY
MarHUTHOTO KOHTPOJISL.

Bun 1 ciocod HamMarHM4MBaHus BEIOMPAIOT B 3aBUCUMOCTH OT Pa3MepoB, (POPMBbI
00BEKTa KOHTPOJISI, Marepuaja, TOJIIMHBI TOKPBITHS, a TakKKe OT XapakTrepa u
opueHTaMu e(eKTOB, MOANEKANMX BbIABICHUIO. [Ipu 3TOoM Hawmmydiee ycioBHUe
BBISIBIICHUS JTe(PEKTOB — TMEPIICHIUKYISIPHOS HAIMPaBICHUE HAMarHUIMBAOIIECTO TIOJIS
110 OTHOIIICHHIO K HarpaBlieHHIO JeekToB. [Ipu HEOOXO0AMMOCTH BHISABICHUS Je(DEKTOB
pa3HOM OpHUEHTAlMM MPUMEHSIOT HaMarHWYMWBaHWE B JBYX WJIM TPEX B3aUMHO Iepe-
CEKAIOIIMXCA  HaIMpaBJICHUSX, KOMOMHMpPOBAHHOE HAaMarHMYMBaHHE, a TaK¥kKe
HaMarHU4YMBaHUE BO BPAIAIOIIEMCSl MATHUTHOM TI0JI€.

[Ipu npogosbHOM HaMarHMYMBAHUM KOHTPOJIMPYEMOE H3JCIIUE IMOMENaloT
MEXy MOJItocaMH 3JiekTpoMarHuTa (puc. 34, a), B MarHUTHOE TOJie cojieHouaa (puc.
34,0) wiu, mpomyckas TOK depe3 KaOeiab, HaBUTHIA Ha wusnenue (puc. 34, B).
HamaranumBanve THOKMM  KaOeleM IMHPOKO TPUMEHSETCS IS KOHTPOJIS
KpYIMHOTa0apUTHBIX JeTallell, He MMOMEIIAIONIUXCS B CTAHAAPTHOM COJICHOHIE.

‘ Pucynok 34 - CxeMbl MpoJ0JLHOTO Ha-
B enageoas @ MarHA4MBaHus JeTajen
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[Tocne HamarHuuuMBaHusg (WM BO BpeMsi HAMarHWYMBaHUSI MPU KOHTPOJE B
MPUJIOKEHHOM MAarHUTHOM TI0JI€) Ha U3JEeIUe HAHOCAT (DeppOMarHUTHBINA MOPOIIOK —
CyXOM WU B BHUJI€ CYCIEH3WHM. bollblliee NPUMEHEHUE MOJYYWIIA CYCIEH3UHM, HO
MOANOBEPXHOCTHBIE AC(EKThl JIerde BBISBISIOTCS TP HCIOJB30BAaHUU CYXOIO
nopomka. Ero HaHOCAT ¢ TMOMOIIBIO PACOBUIMTENS WX TOTPYKEHHUEM U3JCIUS B
MOpOIIOK. MarHuTHass CyCI€H3Usl HAHOCHUTCA HAa KOHTPOJIUPYEMOE H3JEIUE
paclbUIMTENEM WIIM MOTPYKEHUEM B BaHHY.

OcMOTp KOHTPOJIUPYEMOU MTOBEPXHOCTHU MPOBOISAT HEBOOPYKEHHBIM IJ1a30M UJIN
C IPUMEHEHUEM PA3JIMYHBIX ONTHYECKUX YCTPOUCTB (JIyIbl, MUKPOCKOIIbI, 3HAOCKOIIBI).
I[Ipy  WCHONB30BaHMM  JIOMUHECUCHTHBIX  MAarHUTHBIX  I[MOPOIIKOB  KOHTPOJIb
IMIOBEPXHOCTHU IMPOBOJAT, TAK K€ KAK W MPU KOHTPOJIE NPOHUKAIOIIMMHU BELIECTBAMH,



yIbTPa(HOTETOBBIM O0TyICHUEM.

IToBepxHOCTHBIE JAedEeKThI B BHJEC HECIUIONIHOCTEH BBI3BIBAIOT OCAXKICHHUE
(dbeppOMarHuTHOTO TMOPOIITKA B BHJE PE3KO OYEPUCHHBIX PUCYHKOB. B 3TOM ciyuae
3HAYUTETHHBIC HACIOCHHSI TTOPOIITKA XOPOIIO CIEIJICHBI C TTOBEPXHOCTHI0. UeM riy0xe
OT TIOBEPXHOCTH PACIOJIOKEH Me(EeKT, TeM Oojee pa3MBITHIM IOIYYaeTCs PUCYHOK.
Han moamnoBepxHocTHBIMU JiepekTamMu (peppOMarHuTHBIN MOPOIIOK OCAXIAETCS B BUJIC
Pa3MBITHIX T0JIOC.

Kaxnyro  meranmb, moJaBEpraeMyrd  MarHUTHOMY  KOHTPOJIO,  CIIEIyeT
pa3MarHuTUTh, TaK Kak TIpU JajdbHEHIeH SKCIUTyaTallid MOXET OTpHIaTeIbHO
CKa3aThCsl BJIMSHUE €€ OCTaTOYHOM HaMarHMYeHHOCTH. Hepa3marHuyeHHbIE JeTaiu
MCKa)XAIOT TIOKa3aHHUs DSJICKTPOMATHUTHBIX M HABUTAIIMOHHBIX MpubOopoB. CTereHb
pa3MarHu4eHHOCTH neranen IIPOBEPSIOT npudopaMu TUISt KOHTPOJIS
pa3MarHUYEHHOCTH.

MarauTtorpadudeckuii MEeTO | MPeIHA3HAYCH ISl KOHTPOJISI KadeCTBa CBAPHBIX
IIIBOB B TPYOONPOBOaX, pe3epByapax, JUCTOBBIX KOHCTPYKIHIX U3 (GEePpOMarHUTHBIX
MartepuanoB. MHINKaTOPOM MarHUTHBIX MOJICH pacCesTHUsI CITY)KHT MarHATHAs JICHTA.

MarauTtorpaddeckuii METOJ KOHTPOJIS 3aKJII0YaeTCsl B HaMarHWIWBaHWU
KOHTPOJMPYEMOW 30HBI CBAPHOTO IIIBA ISl CO3MaHUS HaJ Me(EKTOM MarHUTHOTO ITOJIS
paccestHus, «3aIliCu» ATOTO MOJII Ha MarHUTHYIO JICHTY U BOCIIPOU3BEIACHUS «3aITUCH»
JUISL OTIPENICTICHUsI PACIIONIOKEHUS U pa3MepoB jaedekTa. J[js 3Toro Ha CBapHOM IIOB
HaKJIa/IBIBAIOT JICHTY MarHUTHBIM CJIOEM KO IIBY M MPHKHUMAIOT PE3UHOBBIM mosicoMm. B
IpoIlecce HaMarHWYMBaHHUS IIIBA HaMarHWYMBAeTCs U JieHTa. boibliiee ocratodHoe
MarHuTHOE ToJjie OyJeT Ha y4acTKax JICHTBI, KOTOPbIC OKKYTCS HaJl 00Jiee CUIIbHBIMU
MAarHUTHBIMH TIOJISIMU paccesHus, T. €. Haja AcdekTaMu. Tak MpoU3BOAUTCS «3aIHUCH
COCTOSIHMSI OIPEJICICHHOTO y4acTKa CBapHOTO IIBa AeTajied TojauuHon ot 1—2 g0 20
MM. MarHuTHYIO JICHTY TPOTATHBAIOT B JICHTOIIPOTSDKHOM MEXaHHM3Me JeheKTOCKOIa
OTHOCHUTEJILHO MarHWTHOW TOJIOBKH OJIOKa BOCIPOWM3BEICHUS W YCHUJICHHBIM CHTHAJ
CUUTHIBAIOT ¢ dKpaHa ociuwiorpada. O Hanuuuu ngedexrta, ero MeCTONOJOKEHUU U
XapaKkTepe CyasT MO JUIMTEIBHOCTH, BEIMYWHE W (HOpME HUMITYIHCOB. MarHuTHYIO
JICHTY WCIIOJIB3YIOT MHOTOKPATHO.

deppo30HAOBBI METOJ MAarHUTHOTO HEPa3pyMIAIONMIEr0 KOHTPOJSI OCHOBAH Ha
OOHApyXE€HUM W W3MEPEHHWHM MArHUTHBIX TOJied (B TOM YHCIIC W TOJICH paccesHus,
BO3HHUKAIONIUX B 30HE Je(PEKTOB) ¢ IOMOIILI0 (eppo3oHI0B — MpUOOPOB,
MTO3BOJISIONINX OOHAPY)KUBATh U U3MEPSATh MArHUTHBIC TOJIs1. DTH NMPUOOPHI HA3bIBAIOT
MarHUTOJMHAMHUYECKUMH MarHutoMeTpamu. C IIOMOIIbI0 MAarHUTOMETpa MOKHO
OTIPENICNIUTh CTETNICHh HAMarHWYEHHOCTH (DEpPOMArHUTHOIO Tejia M0 CO3/1aBaeMOMY UM
B IIPOCTPAHCTBE MAarHUTHOMY T10110. Deppo30oHI0BEIE 1e(EKTOCKOTBI, TPUMEHSIEMbIC B
Ne(EKTOCKOIHMH, TTO3BOJISIOT HAXOAUTh M H3MEPATh OYCHb CJIa0ble MArHUTHBIC ITOJIS
HeOOoJIbIIOr0 0ObeMa.

®deppo30HAOBEIM METOJIOM MOYKHO BBISBIIATH HE TOJBKO ITOBEPXHOCTHBIC
HapyIIEHUs CIUIOMIHOCTH (EePpOMarHUTHBIX MaTEPHAIOB, HO W HaXOJsAIIUECs Ha
riyoune 10—15 wmMm. Ilpumenenue (eppo30HAOB TMO3BOJSET OpPraHU30BaTh
ABTOMATU3MPOBAHHYI0 M aBTOMAaTHYECKYIO COPTHPOBKY CTaJbHBIX JETalied 110
TBepaocTH. OHM TafOT KaYeCTBEHHYIO M KOJIMYECTBEHHYIO XapaKTePUCTUKY MarHUTHBIX
CBOWMCTB MaTepHalia H3JICIWi, 110 KOTOPHIM MOXHO CYIUTh O CTPYKType U
MEXaHMYECKHUX CBOMCTBAX IPU MAarHUTOCTPYKTYPHOM aHalM3e. DTOT METO]I ITO3BOJISCT



U3MEPUTHh TOJIIMHY CTEHOK CIIOKHBIX OTJIMBOK W JIUCTOB OOJIBIION TUTOMIAAN W3
He(heppOMarHUTHEIX MatepuaaoB. Deppo30HAOBBIA METOA MPUMEHSIIOT TaKXKe IS
OTIpeNeICHUSI CTETMCHN Pa3MarHWYEHHOCTH W3CIINA, TOJBEPTHYTHIX MAarHUTHOMY
KOHTPOJTIO.

OGopynoBanue s KOHTPOJsS (PeppO30HAOBBIM METOJIOM pa3zHOOOpa3zHoe U
94acTO Y3KO CIIeIHaTN3UPOBAHHOE.

4.4.2 BUXpeTOKOBBIM HEpa3pyIIAOIUi KOHTPOIb

BuxpetokoBblii  HEpa3zpylIalOIUMid  KOHTPOJIb  OCHOBAaH HAa  aHAJIMU3E
B3aMMOJICUCTBHS AJIEKTPOMArHUTHOTO TIOJISI BUXPETOKOBOIO TMpeoOpazoBatTeis ¢
AJIIEKTPOMATHUTHBIM MOJIEM BUXPEBBIX TOKOB, HABOAUMBIX B KOHTPOJIUPYEMOM OOBEKTE.
®duznyeckas CyIIHOCTb METOJOB BHUXPETOKOBOIO KOHTPOJISI COCTOMT B H3MEPEHUU
CTENIEHU B3aUMOJIECHCTBUS 3JEKTPOMArHUTHOTO OIS CIIEUUAIbHON KaTyIKy (WU psaa
KaTylniek HeoOXOIHMMBbIX (OpM M pa3MepoB) — BHUXPETOKOBBIX IpeoOpa3zoBareneil ¢
MOJIEM BHUXPEBBIX TOKOB, HABEACHHBIM B OOBEKTE KOHTpOJId. POACTBO MeETOIOB
MAarHUTHOTO M BUXPETOKOBOI'O KOHTPOJIS 3aKIIOYAETCS B CXOJHOCTH JIEUCTBYIOIIHUX
MOJIEW — MAarHUTHOTO M BHUXPEBOIO 3JIEKTpUYECKOro. MX JIMHUM HaNpsKEHHOCTU
MIPEACTABISIIOT CO00M 3aMKHYThIE CUCTEMBI. W peakiiis MarHuTHOTO M BUXPETOKOBOTO
HaBEJCHHBIX IMOJIE HAa HAPYUIEHUS CIUIOIMIHOCTH, HEMETAJUIMYECKUE BKIIOYEHUS U
apyrue nedekThl BO MHOTOM CXOJHA. OTHUM METOJAOM KOHTPOJIS BBISBIISIOT
MPaKTUYECKU BCE NE€(PEKThI TUMA HECIUIOMIHOCTEH U PA3IMYHBIX BKJIIOYEHHM, KOTOPHIC
CO3JIal0T JOMOJIHUTEIBHOE COMPOTHBIECHUE U MPEMATCTBYIOT MPOTEKAHUIO BUXPEBBIX
TOKOB.

[Ipy BHUXpPETOKOBOM KOHTPOJIE KOHTPOJHMPYEMOE H3AECIHE NOMENIAIT B
ANIEKTPOMATHUTHOE T0JI€ KaTyIIKH — BUXPETOKOBOro npeodpasoBarend. U3nenue npu
ATOM MOKHO pacCMaTpUBaTh KaK KOPOTKO3aMKHYTYIO KaTylmky. B HeM MHIynupyercs
TOK, MPOTEKAIOIIMI MO 3aMKHYTBHIM KPYTrOBBIM JIMHUSIM M Ha3bIBa€MbI BUXPEBBIM.
[IIupoko HCHONB3YIOTCS AMIUIMUTYAHbIE, (Ha30Bble, YAaCTOTHBIE M CIEKTPAJIbHbBIE
XapaKTepUCTUKH TOKAa BUXPETOKOBBIX IMpeoOpazoBareneid (karyiiek). B mpakTuke
KOHTPOJII MOJYYWIM pPAaclpOCTPAaHEHHWE HCIMbITATENbHbIE KATYIIKH  (IaTYUKH)
CJIEIYIOIMX THUIIOB: IPOXOHBIE, HAKJIAIHbIE, BHYTPEHHUE U SKPaHHbIE.

[IpoxogHOM [maT4MK OXBATBIBAET KOHTpoiupyemoe wusnenue. Ilpu sTom
KOHTPOJIMPYETCS 4acTh U3JIeus, paBHas 2PpdeKTUBHOM mupuHe Katymku. [IpoxogHsie
BUXPETOKOBBIE IIPEOOpa30BaTENN MPUMEHSIOT IJIs1 KOHTPOJIA JeTajlel U U3AeNuil TUIa
TpyO U Jpyrux npoduiel mpokara. B mporecce KOHTpOJsS AATYUK MPOTATHBACTCS
BJIOJIb OCH H3JEIUS M TaKUM O00pa3oM MpOXOJUT (CKaHUPYET) BCIO HAPYKHYIO
NOBEpXHOCTh u3aenus. HaknanHele paTyumky, OOBIYHO HEOONBIIOTO pa3Mmepa,
pa3MeIalT Ha KOHTpoJupyeMoW moBepxHocTu wu3fenus. C  HUX  [OMOIIbIO
KOHTPOJIMPYETCS YaCTh MOBEPXHOCTH, IJIOIIA b KOTOPOH paBHA IJIOIIAIU MONEPEUYHOTO
CEUYECHMS KaTYIIKH (MMOBEPXHOCTh «IIPOCIYIIUBAETCS»). BHYTpeHHHE NAaTUMKU CIy>KaT
JUISl KOHTPOJISi BHYTPEHHEH TMOBEPXHOCTU MOJBIX Jeraneil. WX mnpumenstor mis
KOHTPOJIs TpYO, aHATOTUYHO MPOXOAHBIM JAaTYMKAM, HO MPOTATUBAIOT BHYTPHU U3JIEIIHSI.
DOKpaHHbIE NaTYUKU TPUMEHSIOT JJI1 KOHTPOJS OTHOCUTENBHO TOHKHUX u3aenuil. [Ipu
KOHTPOJIE U3/IEIHNE MOMEIIAI0T MEX Ay BO30YXKAatolIeld U U3MEPUTEIbHON KaTyIIKaMH.

KoHnkpeTHble ycnoBUSI KOHTPOJIS ONpenessitoT GopMy KaTylIeK U YacTOTy TOKA.



KoHcTpykius kaTyliek B 3HAYUTENBHOM Mepe BIHMSAET Ha KaueCTBO KOHTPOJA H
BbIOMpAETCsl B 3aBUCMMOCTH OT Ha3HaueHus. BbIOOp Tuma KaTymek-I1aTYMKOB BO BCEX
ClIy4asiX OIpeAessaercs pasMepamMu HU (OpMOl KOHTPOIMPYEMOrO M3IEHHS, €ro
MaTepuaioM, PACCTOSHHUEM OT KaTyIIKH JO0 KOHTPOJUPYEMOW IOBEPXHOCTU WIIU
y4acTKa M3JENus, XapaKTepOM KOHTPOJIA, CTENEHbID €ro  aBTOMAaTU3ALMH.
BuxpeTokoBblii KOHTPOJIb MPUMEHSIOT, B YAaCTHOCTH, NMPU aBTOMATU3UPOBAHHOM U
aBTOMATUYECKOM KOHTpOJIE.

MeronamMu BUXPETOKOBOTO HEPA3PYLIAIOLIET0 KOHTPOJISL BBISBIISIIOT OTKJIOHEHUS
OT 33JJaHHOTO XMMHYECKOTO COCTaBa AJEKTPOINPOBOJHBIX MATEPHAIOB U MU3ACIUNA U3
HUX; COPTUPYIOT CIUIaBbl MO MapKaMm; KOHTPOJHUPYIOT PEKUMBI TEPMUYECKON U
XUMUKO-TEPMHUUECKON 00pabOTKU METAIJIOB; MPOBEPSIOT CTPYKTYPY METajlia, CTeNeHb
€€ OJHOPOJHOCTH; OMPEAEIAIOT TBEPAOCTh METaJlJIa U OTKJIIOHEHUSI €€ OT TpeOyemoii;
ONPEIENSIOT AIEKTPOIPOBOJHOCTh U KOHTPOJIUPYIOT (PU3HUECKHE CBOMCTBA METALJIOB,
CBSA3aHHBIE C JJIEKTPOINPOBOJHOCTBIO, U T. M. BUXPETOKOBBIM KOHTPOIb MCHOJIB3YIOT
TaKXe I U3MEPEHUs PA3IUYHBIX T€OMETPUUYECKUX I[MApaMETpOB JeTalell MalluH U
M3CUA TPU HEBO3MOXHOCTH MPOBEACHUS H3MEPEHUU JPYruMH crocobdamu 0e3
pa3pyllieHHs]; HampuMep, TOJIIMHY TalbBaHUYECKHUX, JAKOKPACOYHBIX M APYIHX
3AIIUTHBIX TMOKPBITUI, HE3JIEKTPONPOBOJHBIX IJIEHOK, TOJIIMHY OJHOTO U3 CJIOEB
OumeTaiyioB (B Ciy4ae, €Clid 3JIEKTPONPOBOAHOCTh WM MAarHUTHas MPOHUIIAEMOCTh
CJIOEB pa3iinyHa), OMPEEISAIOT OTKJIOHEHHS OT 33aJJaHHON (OPMBI U pa3MEepOB U3JIEIHS
U Jp. BUXpEeTOKOBBIA KOHTPOJIb MPUMEHSIOT TAKXKE ISl BHISBJICHUS IOBEPXHOCTHBIX U
MOJAMOBEPXHOCTHBIX TPEIIUH, HEMETaJUIMYECKUX BKJIIOYEHUN, MEXKPUCTAUIUTHON
KOPPO3UHU M JPYyTHX Je(PEKTOB, THUINUYHBIX MpPU 00pabOTKE METaIOB JaBJICHHUEM,
MEXaHUYECKUMHU CIIOCO0AMHU, JTUTHEM.

Hcnonbp3oBaHne METOJOB BUXPETOKOBOTO KOHTPOJS HamOoJiee pe3ysbTaTUBHO
npu paboTe ¢ JeTaIsIMU M M3ACIHUSIMH MPOCTOM reomeTpuyeckor (opmbl. Takoi
KOHTPOJIb XOPOUIO MOJJAETCsl aBTOMaTh3auuu. Ero npou3BoaUTEIbHOCTh AOCTATOYHO
BEJIMKA /I MCIOJb30BAHUSI CTEHJOB M YCTAHOBOK BUXPETOKOBOM Je()EKTOCKONHH B
CEpUITHOM M MacCOBOM IMPOU3BOACTBE. BO MHOrMx ciayyasix BUXPETOKOBBIA KOHTPOJIb
MO3BOJISIET 3aMEHUTh BBIOOPOUYHBI KOHTPOJb (YacTO C pa3pylIeHUEM H3EIIHi)
CILJIOIIHBIM (CTOMPOIIEHTHBIM) KOHTPOJIEM.

OpHako BBICOKAs YYBCTBUTEIBHOCTh K H3MEHEHUSM (DU3MUYECKUX CBOMCTB
METAJJIOB, a TaK)Ke€ WX XUMHUYECKON CTPYKTYpHl SIBISIETCS HCTOUYHHUKOM OOJBIINX
TPYAHOCTEH MpH pPAclO3HABaHWU TOTrO Je(deKTa WM OTKJIOHEHUS OT HOPMBI, 3a
KOTOPBIM B KaXJIOM OIPEJIEJICHHOM cllyyae Bejaercs HaOmogeHue. Jeno B ToM, 4yTo Ha
pe3ysbTaThl KOHTPOJS BIMSET HM3MEHEHHME TeX I[apaMeTpoB MarepHualia U3JeNus,
KOTOpbIE B JJAHHOM CJIy4a€ HE MOJJIEKAT KOHTPOJIO W HE ONPENEISIOT KaueCTBO
KOHTPOJIMPYEMOI'0 H3/eisd. B CBS3M € 3TUM 4acTO METOJbl BUXPETOKOBOTO KOHTPOJIS
UCIIOJIb3YIOT HE ISl KOJIMYECTBEHHOM, a /Il KaueCTBEHHOW OLICHKU KOHTPOJIUPYEMOTO
napamerpa.

4.4.3 AxycTrudeckuil Hepa3pylIaruid KOHTPOJIb
B akycTudeckux MeToAax KOHTPOJIA MCHOJB3YIOT YJIbTPAa3BYKOBbIE KOJEOaHUS

gactoToit 0,5—25 MI'u. Metoabl yabTpa3ByKOBOIO KOHTPOJIS SIBJISIFOTCS MPAKTUYECKH
YHUBEPCAIbHBIMU. X TPUMEHSIOT U1 KOHTPOJS JETaled, H3TOTOBJICHHBIX W3



METaJUIOB, TUIACTMACCHI, CTEKJIa, pE3WHBI, Keme3oberoHa wu aAp. KoHTpombs ¢
WCIONB30BAaHUEM  YyIIbTPAa3ByKa  HMEET  BBICOKYIO YyBCTBUTEJIBHOCTh u
MPOU3BOIUTENBHOCTh. OH BBISBISAET OOBEMHBIE, JIMHEHHBIE U TOYCUHBIE NEPEKThl —
HapyIIeHus CIUJIOIIHOCTH, 30HBI MMOBEPXHOCTHOTO pacTpecKruBaHus,
MEKKPUCTAJUIMTHON KOPPO3UHU, HEOJJHOPOIHOCTh CTPYKTYPHI U T. 1. Y IbTPa3BYKOBBIMU
METOAaMHU MOKHO U3MEPSATH TOJIIUHBI CTEHOK JIETAJIEW NPHU OJHOCTOPOHHEM JOCTYIIE K
HUM. OHM NPUMEHSIOTCS JUIsl KOHTPOJISI KAYECTBA CBAPHBIX COCAUHEHUN. BBIABIAIOTCS
TPEUIUHBI, HEMPOBAPbI, TOPbI, HEMETAUINYECKUE U METAITINYECKUE BKITFOYEHUS.

[IpenmyiiecTBO  yJIbTPAa3BYKOBBIX METOJAOB — BO3MOHOCTh BBISIBICHUS
nedeKTOB B pa3HbIX 30HAX JIETald — Ha MOBEPXHOCTH, BOJM3U OT MOBEPXHOCTH, B
rIIyOMHE, MPUYEM YCTICIIHO BBISBISIOTCS Ie(PEKThI TUIIA PAKOBUH B TOJIIE METaJlIa WU
O0eToHa, HE WMEIOIME BBIXOJA HAPYXKy. YJIbTPa3BYKOBOMY KOHTPOIK MOXKHO
noABepraTh M KpPyHNHOTaOapuUTHBIE [I€Tald, TaK Kak TriayOnHa MPOHUKHOBEHUS
yJIbTpPa3ByKa B METAI MOXeT nocturate 8—10 merpoB. C MOMOIIBIO YJIBTpa3ByKa
KOHTPOJIUPYIOT KPYIHOTA0APUTHBIEC OTIIMBKH, TOKOBKH, IIITAMIIOBKH.

CymiecTByeT MHOTO  BHJIOB  YJIBTPa3BYKOBBIX  mpeoOpasoBateneil. Ux
KOHCTPYUPYIOT I KOHTPOJSL Pa3IMYHBIX MOBEPXHOCTEM Aeraneid MamuH. MHorue
OTBETCTBEHHbIE MeCTa JeTajedl TPYIHOAOCTYNHBI, M IpeoOpa3oBaTenu sl HUX
KOHTPOJII HMEIOT CHeluaibHyl0o ¢opMy. PacmpocTpaHeHbl  yIbTpa3BYKOBbIE
npeoOpa3oBaTenu NIl KOHTPOJISI HAKIIOHHBIX MOBEPXHOCTEH, TPyO (IMIMHAPUYECKHUX,
AJUIMTICHBIX ), cepudeckux u ap. [IpuMenstor mpeobpa3oBaTenau Jjisi BBOJA B OOBEKT
KOHTPOJIS YJIbTPA3BYKOBBIX KOJICOAHU 10T HEKOTOPBIM YIJIOM, OTJIMYHBIM OT IIPSIMOTO.

VYcnemHoe UCMOIb30BaHUE  YIBTPA3BYKOBBIX METOJOB  HEPA3PYIIAIOIIETO
KOHTPOJIsI B OOJBIION CTENEHU 3aBUCUT OT HAJIEKHOTO aKyCTUYECKOTO KOHTAKTa MEXKITY
npeoOpa3oBaTeeM U MOBEPXHOCTHIO KOHTPOIMpyeMoit netanu. OObIYHO aKyCTHUECKUI
KOHTaKT OO€CIEeYMBAETCA BBEIECHUEM B IPOCTPAHCTBO MEXAY MpeoOpa3oBaTesbHON
TOJIOBKOM M 0OBEKTOM KOHTPOJISi MUHEPAJILHOTO Maciia, IIUIEpUHa, BOAbI, CIIUPTA U T.
1. Bo MHOrUX ciyyasix BMECTO HAaHECEHUS! Ha IOBEPXHOCTh U3/eus (MM KOHTAKTHYIO
MOBEPXHOCTh MpeoOpa3oBaTeisi) CMa304YHOTO MaTepHuaia KOHTPOJIUPYEMOE H3ZAENNe U
npeoOpa3oBareib TMOTPYKAIOT B KUAKYIO cpedy (B BaHHy). Takoi cmoco0
yABTPa3BYKOBOTO  KOHTPOJISI  HAa3bIBA€TCSI ~ MMMEPCHUOHHBIM.  MIMMEpCHOHHBIM
YIBTPA3BYKOBOM KOHTPOJIb TMOJYYHJI HauWOOJIbIlIee PACIpOCTPAHEHHWE B 3aBOJCKHUX
YCIIOBUSIX U YCIIEUTHO MPUMEHSETCS JIi KOHTPOJIA U3/ ¢ rpy0oil MOBEPXHOCTHIO.
KonTposs Benercsa yepes ciaoi KUAKOCTU. [Ipu 3TOM I0IMyCTUM 3HAYUTENBHBIN 3a30p
Mex 1y npeoOpa3zoBaTesieM U JETajblo.

[Ipr ynbTpa3ByKOBOM HEpPA3pyUIAOUIEM KOHTPOJE HCHOJIB3YIOT HECKOJIBKO
METOJIOB KOHTPOJII ¥  TOJy4deHUss HWHGPOPMAIMK: MPOIICIAIIETO  H3IydeHUS,
OTPAKEHHOTO U3TyYEHHS (3XOMETO/), PE30HAHCHBIA MeTOA U Ap. TOT Win MHON METON
MPUMEHSIOT B 3aBUCUMOCTH OT OCOOCHHOCTEW KOHTPOIMPYEMBIX M3JEIHUM (MaTepual,
pasmepsl, ¢dopma, IIepOXOBATOCTh IMOBEPXHOCTH), BHUJA BBISBICHHBIX J1€(PEKTOB
(pa3mep, MECTONOJIOKEHUE, OPUEHTALIHS) U T. 1.

Mertoa npornieaniero u3ay4yeHus (TEHEBOW METOJ) 3aKJII0YaeTcsl B PErucTpaluu
yJIBTPA3BYKOBBIX BOJIH, MPOMIEAIINX CKBO3b KOHTPOJIUPYEMbIM O0O0BEKT. Ilpu 3TOM
METO/Ie KOHTPOJISI C OJHOW CTOPOHBI KOHTPOJIMPYEMOrOo OOBEKTa BBOASTCS
yIBTPA3BYKOBbIE KOJeOaHWs, a ¢ JpPyroi, CTPOro HANMPOTUB MeCTa BBOJA,
PETUCTPUPYETCSI UHTEHCUBHOCTh YJIBTPA3BYKa, MPOLIEAIIEr0 YEPE3 KOHTPOIUPYEMBbIid




00bekT (puc. 35). HTEHCUBHOCTH YJIBTPa3BYKOBBIX KOJICOaHHH, 3aMKCHpPOBAHHAS
NPUEMHUKOM C TPOTHUBOIIOJIOXHOM CTOPOHBI, OyIeT MEHbIIE BBEACHHON B
KOHTPOJIMPYEMbIA O0BEKT. VHTEHCMBHOCTBH YJIBTPa3BYKOBBIX KOJEOAHMM IpU HX
MIPOXOXKJICHUH 4Yepe3 OO0BEKT OyIeT YMEHbBIIAThCS H3-32 PACXOKIACHHS Iy4Ka,
3aTyxaHusi W oTpaxeHusa. [Ipy TOCTOSHHOW TONIIMHE OOBEKTAa KOHTPOJS
MHTEHCUBHOCTh MPOILIEAIINX KoJeOaHui nmocTtosiHHa. Eciy Ha myTH ynbTpa3BYKOBBIX
BOJIH OKaxeTcsl Je(eKT, Halpumep, TUNA HapyLIEHHUs CIUIOIIHOCTH, TO 4YacTb
YJIBTPa3ByKOBOW HEPTUU OTPA3UTCA OT HETO M MHTEHCUBHOCThH IPOIIECIIINX CKBO3b
OOBEKT KoJIeOaHUM pe3ko yMeHbIIUTCs. Ha nmpueMHbIi 1aTuuK Kak Obl ymajaeT «TE€Hb»
ot pedekra. OcnabiaeHre MHTEHCUBHOCTH YJIbTPa3BYKOBBIX KoJieOaHUN Oy/ieT 3aBUCETh
OoT momanu naedexra (NEpHEeHAUKYIIPHOW K YJIbTPa3BYKOBOMY IIyYKY), ILIOIIAIH
CaMoro Iydka yJbTPa3BYKOBBIX Jy4€ll M pacHoJIOKEHUs AePeKTa MEXIY HapyKHbIMU
MMOBEPXHOCTSAMU KOHTpOJMpyeMoro oObekrta. Ecinm miomanes nedexra Oosbmie
IUIOMIAJM TyYKa YIbTPa3BYKOBBIX Jiyded (puc. 35), TO MHTEHCHBHOCTH IMPOIIEIIINX
KoJebaHuil paBHa Hym0. Yem MeHbLIE IJIOMAAb JedexTa, NepHeHANKYJIIpHas K
HaIIPaBJIEHUIO PACIPOCTPAHEHUS YJIbTPa3BYKOBBIX KOJIEOAHUM, TEM MEHBbUIE OHU
OCJIa0NAOTCA. AKYCTUYECKHI KOHTAKT MPH 3TOM METOAE KOHTPOJS OCYIIECTBISIETCS
4yepe3 TOHKUH CJIOH KUAKOCTH WJIM UMMEPCUOHHBIM CIIOCOOOM.

f 4 Pucynok 35 - Cxema MeToja MpOIIEIIIETo
H3JTYYEHUS

[Ipy KOHTpOJIE METOIOM MPOIIECANIETO H3IYy4YCHHUST HEOOXOIUM JBYCTOPOHHHI
JOCTYIl K OOBEKTY KOHTPOJISl. DTOT METOJ MPUMEHSIOT Il OOHApyKEHHUS PaKOBUH,
TPEUIUH, pACCIOCHUM, 30H KpPYMNHO3EPHUCTOCTH, HAPYIICHUS CUEIUICHUS B
MHOTOCJIOWHBIX MaTepuaiax M KOHCTPYKIUSAX. YUyBCTBUTENBHOCTH 3TOTO METOA
OTHOCUTEJILHO HE BbICOKA. Jle(eKT MOXKHO BBISIBUTH, €CIIM OH BBI3BIBAET M3MEHEHUE
WHTEHCUBHOCTH TPOMISANINX CKBO3b O0BEKT YIbTPa3BYKOBBIX BOJH Ha 15—20%. IIpu
HaJIU4IuKu Je(hEeKTOB MaJbIX Pa3MEpOB M3MEHEHHE WHTEHCHUBHOCTH HE3HAYUTEIBHO U
nedeKThl He BBISBISIIOTCSA. UyBCTBUTENIBHOCTh METOJIA 3aBUCUT OT PACCTOSHUS MEXKITY
ne(EKTOM U MOBEPXHOCTHIO 00BEKTA, CO CTOPOHBI KOTOPOH U3MEPSAETCS UHTEHCUBHOCTD
MpOIIeAIUX KojJebaHu W, KOHEYHO, OT Kod(dduimenra 3atyxanus. HemgoctaTkom
SIBJISIETCS TO, YTO, KaK MPaBUJIO, TPYJIHO ONPEICIUTh IIyOuHy 3aeranus aedexra.

MeTo 0TpaKE€HHOTO U3JIYyYEHHS, YaCTO Ha3bIBAEMbI 9XOMETO0M, B OTJIMYUE OT
METOJIa MPOILIEIIEr0 U3Jy4eHUsT OCHOBAaH Ha OTPAKEHUU YJIbTPA3BYKOBBIX BOJIH OT
TpaHUIBl  M3JCNUS  WIM TMOoBepxXxHOCTH JAedekta. B cxeme KOHTpoJss AByMs
MPU3MATUYECKUMHU  TIpeo0pa3oBaTesiMi OJWH W3 HUX HEMNPEPHIBHO U3ITydaeT
yIBTPA3BYKOBbIE  KOJEOAHUS TOJ]  OMNPEAEICHHBIM  YIJIOM K  MOBEPXHOCTHU
KOHTPOJIMPYEMOTO0 OOBEKTa, BTOPON — TOJBIKHBIA PETUCTPUPYET «YIHTPA3BYKOBOE
9XO0», T. €. KoJeOaHusi, OTpPaKEHHBIE OT TPAHUIILI IPOBEPIEMOMN JeTaau Wi AedeKTa.
AHaIOTUYHO MPOBOAUTCS] KOHTPOJIH COBMEIIEHHBIM MPSMBIM ITpeoOpa3zoBaTeneM. 3/1ech



U3IIy4amoliass M PErucTpupyrollas TroJOBKH MpeoOpa3oBareneil  yJIbTpa3ByKOBBIX
KoJieObaHnii OOBeAMHEHBI B OJMH OJIOK, KOTOPBIM CKAaHUPYET IMOBEPXHOCTH OOBEKTA
KOHTPOJIS.

bosnee mumpoko pacnpoCcTpaHeH 3XOUMITYJIbCHBIM METO/ KOHTPOJISA, IPH KOTOPOM
UCIIOJIb3YETCSl OJHA NpeoOpazoBaTenbHass rosoBka. OHa paboTaeT MOOYEepeaHO: Kak
U3NydaTeiab YJIbTPa3BYKOBBIX KOJIEOAaHMW WM Kak MpUeMHUK-peructparop. [lpu
HXOUMITYJIbCHOM METOA€ B KOHTPOJUPYEMbIH OOBEKT TOCHUIAIOTCS HWMITYJIbChI
npooJDKUTENbHOCThIO  0,5—8,0 MKC, pEerucTpupyroTcsi HWHTEHCUBHOCTh W BpeMs
pUXO0Ja XOCUTHAJIOB, OTPAXKEHHBIX OT JA€(PEKTOB U MPOTUBOIOIOKHON MOBEPXHOCTH
oObekTa. MMmynbehl MOCBUIAIOTCS B KOHTPOJIUPYEMBI OOBEKT uepe3 HeOOJbIIne
POMEXKYTKU BpeMeHH (1—35 MKC) HOpMaIbHO K MOBEPXHOCTH U MO/ YTJIOM.

[Ipu »>XOUMIYJILCHOM METOJE YIpPyrue KoJeOaHus, BO3HHUKIINE B OOBEKTE,
BCTPETUB Ha CBOEM IyTH Je(eKT (HapylIeHUE CIUIOIIHOCTH Marepuania, CTPyKTypHas
HEOJHOPOJIHOCTh), YaCTUYHO OTpaxkarorcsa. OcTanbHas 4acTh BOJIH MPOJOJIKAET CBOU
yTh B 00BEKTE U, JOCTUTHYB €r0 MPOTHUBOIIOJIOXKHON CTOPOHBI, OTPA3UTCA OT TPAHUIIBI
paznena o0beKT — Bo3ayX. O0a 3XxocurHalia nomnaayT Ha IpUEMHBIA MPeoOpa3oBaTelb.
OXocurHai OT JAe(eKTa BO3BpAaTUTCA HA MPUEMHBIA MpeoOpa3oBaTellb paHbUIE, YEM
9XOCHUTHAI OT MPOTHUBOIOJIOXKHON CTOpPOHBI 0OOBekTa. Ha skpanHe npedexrockona
MOSIBUTCA CHayajga HMMIYJIbC OT JAedeKTa, 3aTeM BO3HUKHET HMITYJIbC OT HUXKHEH
rpaHuIlbl 00BEKTa, TaK Ha3bIBaGMbId «JIOHHBIN» HUMIyIbc. Ha »d3KpaHe oHHU
pacrnoJyiararoTcs OAWH 3a JPYT'MM Ha PAcCCTOSHUU, MPOMOPLUHUOHATHLHOM BPEMEHH HX
BO3BpAILICHUS.

[Ipu npoxoxAeHUM CKBO3b MaTepual oOBEKTa KOHTPOJIA YNpyrue KosieOaHus
TEPSIIOT 4YacThb CBOEH DHEPrUHM, TeM OOJbBIIYI0, YeM KpyIHEe 3epHO B Marepuae.
CrnenoBaTelbHO, UeM KpyIHEe 3€pHO MaTepuaia, TeM OO0JbIle OCIa0IsaeTCsl 3XOCUTHAI
oT JepexTa U MPOTUBOIOIOKHON MOBEPXHOCTU. BO3MOMXKEH ciyyai, KOrja 3XOCUTHAJ
HE JIOCTUTHET NPUEMHOIr0 MpeoOpa3oBaTesss M Ha dKpaHe nedexrockona Oyner
OTCYTCTBOBATh JIOHHBIM UMITYJIbC WM K€ UMIYJIbC OT AedeKTa. ITHU MOMEHTHI U
OTrpaHUYMBAIOT IPUMEHEHUE METO/IA.

Meroa OTpaKeHHOTO H3Iy4YEHUsS HMMEET psJi MPEUMYIIECTB MO CPAaBHEHUIO C
METOJIOM  NpPOLIEAIIEr0  M3JIy4eHHs. Bo-mepBbIX, 3TUM  METOAOM  MOXHO
KOHTPOJIMPOBAaTh M3JENNs, ACTAINA, MaTEpUalIbl IPU OJHOCTOPOHHEM JOCTYIE K HUM;
BO-BTOPBIX, UYYBCTBUTEJIIBHOCTH 3XOMETO/Ia 3HAYUTEJIBHO BBIIIE, YE€M TEHEBOTO
(mpomenmero m3iydyenusi). IIpeumyIecTBoM SIBISETCS U BO3MOKHOCTb ONPEIEICHUS
KOOpJMHAT IMOJIOKEHUS Je(eKTa.

OXOMMIYJIbCHBI METOJ PUMEHSIETCS U1 KOHTPOJIS Pa3JIMYHbIX U3/IE€IUH, B TOM
quclie M KPYMHOTaOApUTHBIX, OMPEIENICHUS 30HBl KPYIMHO3EPHUCTOH CTPYKTYpPHI
METaJula B OTJIMBKAX U NOKOBKAX, KOHTPOJISl CBAPHBIX COETMHEHHM U T. 1.

Meron  aKyCTMYECKOrO0  HEpas3pylIalollero  KOHTPOJis, OCHOBAHHBIA  Ha
perucTpaluyd MapaMeTpoB PE3OHAHCHBIX KOJIeOaHMM, BO30YXICHHBIX B OOBEKTE
KOHTpOJIsl, HOCUT Ha3BaHUE PE30HAHCHOrO0 MeToja. IIpu pe3oHaHCHOM aKyCTUYECKOM
METO/Ie KOHTPOJISI AOCTUTAETCSl PE30HAHC BCIEJCTBUE COBIAJECHUS YACTOT KOJIEOaHUM,
BO30Yy’KJIaeMbIX B OOBEKTE C MOMOIIbIO IpeoOpa3oBaTeneil, 1 COOCTBEHHBIX YAaCTOT
00BEKTOB KOHTPOJIsi. OCHOBHAsI 00JacTh MPUMEHEHHUS PE30HAHCHBIX YJIbTPAa3BYKOBBIX
Ne(EeKTOCKOIIOB — 3TO UW3MEPEHHE TOJIIWHBI W3JeINi, KOHCTPYKIHMA TpHU
OJTHOCTOPOHHEM J0CTyTe K HUM. Pe30HaHCHbIE 1eEeKTOCKOIbI UCTOJIb3YIOT TAKKe IS



BBISIBJICHHMSI HECIUIOIIHOCTEH B  OMMeETallaX, pacCIO€HHsS B  MHOTOCIOHHBIX
KOHCTPYKIUSX U T. Il. OueHb y00€H 3TOT METOA AJI1 KOHTPOJISl COCTOSIHUS MTOABOTHOM
YacTH CyJ0B 0€3 MMOCTAaHOBKU WX B JOK, MPOBEPKH TONIIMHBI CTEHOK OT 0,3 10 50 mm
MApOBBIX KOTJIOB, Ta3roJibAepoOB, TPyOOnpoBoaoB. IlorpemHOCT U3MEPEHNUS MIPU 3TOM
HE IpeBbIaeT 2% U3MepPsIEMON TOJIIUHBI.

CoBpeMEHHBIN  yIbTPa3BYKOBOW KOHTPOJb IPOU3BOAMUTCS  CIEHHUAIBHBIMU
npubopaMu U YCTAaHOBKAaMHU. DTO YJIbTPa3BYKOBbIE Je(eKTOCKONbl. OHU BBITOIHAIOTCS
YHHUBEPCAIbHBIMU, CIELMATU3UPOBAHHBIMU U ClIENMaIbHBIMU. MIX sHeproobecneueHue
IPOU3BOJUTCS OT CETH IIEPEMEHHOIO TOKAa M OT HWHAMBUAYAJIbHBIX HCTOYHHKOB.
JlepekTocKonbl ~NPUMEHSAIOTCS Kak Il  PY4YHOro KOHTpOJs, Tak U Ui
aBTOMAaTU3MPOBAHHOTO U aBTOMATHYECKOT0 KOHTPOJIA. /lnana3oH 4acTOT COBPEMEHHBIX
IPOMBILUIEHHBIX YJIbTPa3ByKOBBIX AedekxTockornoB ot 0,5 1o 10 MI'n,

VYHuBepcanbHble Je(EKTOCKONBl OOBIYHO padOTAIOT B LIMPOKOM JUANa30HE
4acTOT, UX MOKHO HCIIOJIb30BaTh JUIsl KOHTPOJS CaMbIX pa3HbIX MaTepuayioB. Yacto
YHUBEpCalIbHbIe JE(EKTOCKOINBlI CHAOKEHBI <«BJIEKTPOHHOW JIYION», MO3BOJSIOMICH
paccMoTpeTh 000N y4acTOK B yBeJIWYeHHOM Bujae. OHM CHaOXeHbl HabOpOM
paznMyHbIX IpeoOpa3oBareneil. B KOHCTpYyKUIHAX 1e(hEKTOCKONOB YacTO UCIOIb3YIOTCS
OJIHOBPEMEHHO pa3JIMYHbIE METOAbI YJIbTPa3BYKoBOW nedexkTockonuu. Hampumep, B
npulope [ aBTOMATHYECKOI'O HENPEPHIBHOIO KOHTPOJS TOJIIMHBI CTEHOK,
Hapy’»KHOIO M BHYTPEHHEIro JMaMEeTpOB TPYyO C BBICOKONM TOYHOCTBIO HCIIOJB3YIOTCS
MMMEPCHOHHBIA PE30HAHCHBIA METOJ U METOJ OTPaKEHHOTO U3JIyuyeHHs. DTOT npubop
MOTPEIIHOCTh W3MEPEHUsI OTKJIOHEHMHM TOJIIMHBI CTEHOK TPYObl M €€ Hapy>KHOTO

nuametrpa coctaBigeT 0,005 MMm. BHyTpeHHMIT quaMeTp MPOBEPSIETCS C TOYHOCTHIO
+0,010 MM.

4.4.4 PaqnanvoHHBIN HEPA3PYIIAIONIUNA KOHTPOIb

PanuanvoHHblii Hepa3pylatouMii KOHTPOJb MOXKET ObITh PEHTIC€HOBCKUM,
ramMmma- u OeTa-u3JdyyeHUeM, a TaKKe HEUTPOHHBIM U MO3UTPOHHBIM. [lpu
PEHTI€HOBCKOM M TaMMa-U3JIy4yeHUUu OpOMHUCTOE cepeOpo PEHTIe€HOBCKOW IJICHKU
pasziaraercsi, YTO BBI3BIBAET €€ MOYEepHEHHE Iociie 00paboTku. CTeneHb MOYepHEHUs
IUICHKA MPONOPUMOHAIBHA JI0JIE TIOTJIOIICHHOW €10 D3HEPrud M 3aBHCHUT OT
WHTEHCUBHOCTU U BPEMEHHU BO3JIEUCTBUS Ha Hee U3nydeHns. Korjna peHTrTeHOBCKUE WIn
raMma-iay4yd MpOXOJST CKBO3b KOHTPOJIMPYEMBIM OOBEKT, UMEIOUINM 1e(peKTh B BUAE
HECIUIOIIHOCTEH (BHYTPEHHHMX PaKOBUH U T. I.) WIH, HA0OOPOT, B BUJE YIJIOTHEHUH,
BKJIFOUEHHMI JpPYTMX MAaTepuajoB, OHM IIOMAJAl0T HA PEHTIC€HOBCKYHK IUIEHKY C
M3MEHUBILEHCS MHTEHCHUBHOCTBIO. bojiee MHTEHCHMBHBIM OyleT HM3JIydYeHHE, Ha IyTH
KOTOPOIrO €CThb MYCTOTHL. M3IydeHue cTaHET MEHEEe HWHTEHCHBHBIM, MPOMAS CKBO3b
MECTHbIE YIUIOTHEHMsI B JeTajdu. B COOTBETCTBYIOLIMX MeECTaX Ha PEHTIEHOBCKOMN
MJICHKE MOSABSTCS MOTEMHEHUS, ONPEAEISAIONINE KOHTYpP 3TUX Ae(PEeKTOB. YIIJIOTHEHUS B
MaTepuase KOHTPOJINPYEMOTO U3IENHs Ha IIEHKe OynyT 00siee CBETIBIMU, YeM OOLIHIA
¢oH, MATHaMH; MYCTOTHI (PAaKOBUHBI, TPEIIMHbI, PACCIOCHUs) — 00Jiee TEMHBIMU
naTHamMu, 4eMm (oH. Takum oOpazoM, MO U3MEHEHHI0 MHTEHCUBHOCTH MPOIIEIIIErO
00JTy4eHHUs CYAST O HAJTUYUK B KOHTPOIUPYEMOM U3JEIHUH J1e(DEKTOB.

4.4.5 Ontuyeckuid Hepa3pylaruil KOHTPOJIb



OnTuyeckuid Hepa3pyLAKOIU KOHTPOJIb OCHOBAH HA PETUCTPALIMM [1apaMeTPOB
ONTHYECKOTO0 H3JIy4YEHUs, B3aWUMOJECHCTBYIOIErO0 ¢ OOBEKTOM KOHTpois. K Hemy
OTHOCUTCA 0oJiee JIBYX JE€CATKOB METOJOB, OCHOBAaHHBIX Ha Pa3JIMYHBIX CBOMCTBax
CBETOBBIX BOJIH. ONTHYECKUN HEpa3pylIAIOIUi KOHTPOJIb BKJIKOYAET B c€0s LIEJIbII
CIIEKTP METO/I0B KOHTPOJISI BELIECTB (BO BCEX arperaTHhIX COCTOSIHUAX) OT BU3YaJIbHOTO
KOHTPOJIA (pOpPMBI JIeTalel U UX BHEIIHEro BUA, BU3YaJbHO-ONTHYECKOIO MeToaa (TO
€, YTO U BU3YaJIbHBIN, HO C TOMOUIbIO ONITUYECKUX MMPUOOPOB — JIYIIBI, JIIEKTPOHHOTO
MHUKPOCKOIIa) JI0 T0JIOrpaduueckoro METoa KOHTPOIsl OOBEKTOB CIOKHOM (opMbl U
OJIHOPOJHOCTH ONTHYECKUX cpea. MICTOUHMKOM cBeTa B METO/ax Hepa3pyLIaroIIero
KOHTPOJISL OITHYECKOTO BUAA SIBISIOTCA Ja3€phl.

OnTuyecknii METO, HEpa3pyLIaroEero KOHTPOJIA, ¢ Pa3IM4YHOIO THUIIA Ja3epaMu
B KAaueCTBE HCTOYHUKOB CBETA, MO3BOJISIET MPOBOAHUTH JE()EKTOCKONHUIO B IIMPOKON
00JIaCTH KaK Ha CTaJUU HAy4YHbIX Pa3pad0TOK NPOAYKLMH, TaK U MPU €€ IPOU3BOJICTBE
U SKcrryatauud. ONTHYECKUH KOHTPOJIb IO3BOJIIET KOHTPOJIUPOBATH (OpMy U
TOJIIUHY CBEPXTOHKHUX MaTEpPUAJIOB — TOHYAMIIMX HUTEU, MPOBOJOK, KPUCTAILIIOB,
BOJIOKOH; IIPOBEPATH KA4ECTBO TMOJUPOBKM M  IIEPOXOBATOCTH IOBEPXHOCTH
OTBETCTBEHHBIX JETaled W  MATEpHANIOB;, KOHTPOJIMPOBATh HANPSIKCHHS B
KOHCTPYKTHBHBIX 3JIEMEHTAX U3 TBEPJABIX U IPO3PAYHbIX MAaTEPUAIIOB U MHOTOE JIPYTOE.
YyBCTBUTENBHOCTh METOAOB ONTUYECKOIO KOHTPOJISI COM3MEPUMA C JUIMHOW CBETOBBIX
BOJIH JIA3€PHOTO U3ITyYCHHUS.

4.5 KOHTpOJIb MUKPOCTPYKTYPbI

Bce Meramibl W CIUlaBhl MMEIOT KPUCTAUIMUECKYIO CTPYKTYpPY, aTOMBI
pacmoJoXKeHbl B CTPOTO OIpPENEICHHOM TMOpSAKE W 00pa3yloT MPOCTPAHCTBEHHYIO
KPUCTAJUIMYECKYI0 pemeTky. CBOWCTBA METAUIOB 3aBUCIAT Kak OT BHIA HX
KPUCTAJUTMYECKOW PEIICTKH, TaK M OT PACCTOSIHUS MEXKIY IIEHTPaMH Y3JIOB €€ sSUeeK,
Ha3bIBAEMBIX TIApaMETpaMU PEIIeTKH. Ha CcBOWCTBAa METAIOB M CIUIABOB OKA3bIBAIOT
BIIUsHUE (hopMa, pa3Mepbl M PACIOJOKECHHE 3€PCH, a TaKKe XUMHUYECKHHA COCTaB
npuMeceld K OCHOBHOMY METalTy.

MUKpOCTpYKTYpa METAIUIOB U CIUIABOB XapaKTEPHU3YeTCs BEIMYMHOW 3€pHA U
pacroJioxkeHrueM ero, (Hopmoi, pa3MepoM M KOJIUYECTBOM pasznuvHbIx (a3. OT 3Tux
(dakTOpoM 3aBHUCAT (PU3UKO-MEXAaHWYECKHUE CBOWMCTBA Marepuaia. MHKPOCTPYKTYpPY
CIUTABOB M3Y4alOT MO/ MUKPOCKONOM (TpY pa3IMYHbIX YBEJIMUYCHUSX) HA 00pasiax Ha
XOPOIIIO MPUTOTOBIIEHHBIX NITH(aX.

UToOBl MOMYyYUTH MPABUIBLHOE MPENCTABICHUE O CTPYKTYpPE KOHTPOIUPYEMOTO
W3NS, HEOOXOAUMO TMPaBUIBLHO BBIOpPATh MECTO BBIpE3KH oOpasia. OOpasibl
BBIPE3alOT W3 Hanboyiee XapaKTepHBIX 30H MeTauIonmpoayKuuu. s mcciemnoBaHUs
METAITUIECKOTO HW3JENHUS C HEOJHOPOTHOW MO CEYCHHWIO CTPYKTYPOW HCIONB3YIOT
TOJIBKO TIOTIEPEYHBIM MNUIM(Q; €ro IJIOCKOCTh IEPIECHIUKYISIpPHA TMPOJOJIBHON OCH
uznenus. Ecnm mpenmosnaraercs HEOMHOPOIHOCTh CTPYKTYPHI 1O BBICOTE WJIU JIJTUHE
U3JIeNHsI, TO BBIPE3al0T HECKOJBKO OOpPAa3IOB M3 Pa3lIMYHBIX HanOoJiee XapaKTEePHBIX
30H.

MecTo BeIpe3Kr 00pa3ioB U UX KOJIMYECTBO OMPENSIICTCS LEIsIMU U 3a/ladaMu
ucciaenoBanus. J[7s KOHTPOJS OTAENBHBIX BHJIOB MPOAYKIIMM MECTa BBIPE3KH U



KOJMYECTBO HUTH(OB yKaszbiBaloTcsa B cooTBeTcTBYtommX ['OCTax mnamM TeXHHMYECKHX
ycrnoBusix. Pasmepbl u (opmbl 00pas3loB OMpENENSIOTCS 3aJadyaMi HCCIEIOBAHUSA,
rabaputaMu ©u KoH(purypammed wucciemyemoro wuzaenus. OOBIYHO WMCIOJIB3YIOTCS
o0pa3ipl MWIMHAPUIECKON WM NPSAMOYTOJdbHOM ¢GopMbl BbIcOTOM 15-20 MM cC
IJIOIIA/IBIO U3y4aeMOU OBEPXHOCTH 2-3 cM’.

Jlist ynoOcTBa MpUroToBiaeHUs NIMdoB Ha o0pa3liax MayblX pa3MEepOB WIH MPU
0COOBIX YCJIOBHUSIX (HampuMep, HEAOMYCTUMOCTH CKPYTJICHHS KPOMOK OOpasiioB)
OPUMEHSIOT MPOCTEHIINE MPUCTIOCOONCHUS: CTPYOLMHBI Uil TTAKETOB O0paslioB M3
JUCTOBOTO MaTepuayia (pUCYHOK 36) MJIM OMpPaBKU KOJbIA C 3AJIMBKOM JIETKOIJIABKUM
BEIIIECTBOM (HAIpUMEp, CIIaBOM Byna) mim smokcuaHoi cMoioit (pucyHok 37). Eciu
oOpasibl He OYIyT U3BJIEKATHCA U3 OMPABOK UX MOXKHO 3aJIMBaTh WIIM 3alPECCOBBIBATH
B TutactMacchl (Oakenut, crupakpui ).

Nzrorosnenue numda OCymECTBISIOT C MOMOIIBI0 a0pa3WBHBIX MaTepUalioB B
HECKOJIBKO TMOCJIE/IOBATEIbHBIX 3TAIOB:

- TOATOTOBKA TJIOCKOHM TTOBEPXHOCTH;

- LIU(OBAHUS;

- TIOJINPOBAHMSI.

Pucynox 36 — CtpyOrmHa st Pucynox 37 — OnpaBka J1st 3aJIMBKU CO
MIPUTOTOBJICHUS NITHU(HOB nuidamu: 1 — ompaka; 2 — JETKOIJIaBKUE
BEIECTBA; 3 - NITUQBI

[ToaroToBKy IUIOCKOM MNOBEPXHOCTH B OCHOBHOM BBIMOJHSIOT HA TOPLIEBOM
MOBEPXHOCTU oOO0pasia, IJsi 3TOro OTIAEIbHBIM oOpasel] win oOpaszell B OMNpaBKe
(cTtpyOuuHe) oOpabaThiBalOT Ha BpamjaromemMcs nummdoBaibHoM kpyre. [Ipu Gosbimx
CKOpPOCTSIX BpaIllCHUs] Kpyra HCIOJB3YIOT OXJIAKJICHHE, YTOObl HE JIOMYCTUTh
M3MEHEHHE CTPYKTYyphl oOpasina npu neperpere. [Ipu HE0OXOIUMOCTH TMOATOTOBKA
IJIOCKOM TIOBEPXHOCTH MOXKET OCYIIECTBIATHCS BPYUHYIO Ha CTEKJSIHHOM IUIATE C
WCITOJIb30BaHWEM MNUIM(GOBATBHBIX IMKYPOK C KPYIMHBIM 3epHOM. [lomydeHHas
MMOBEPXHOCTH JOJKHA OBITh TUIOCKOW U HE UMETH 3aBAJIOB.

[MInudoBanue metamwmorpaduyeckux oOPa3IOB MOMXKET OCYIIECTBISTHCS IBYMS
croco0aMu: pyYHbIM M MEXaHUYECKHM.

[Tpu pyunom crioco6e mmudoBaHUs Ha KECTKYIO TUIOCKYIO MOAKIAAKY (TOJICTOE
CTEKJI0O WJIHM JIUCT MeETajia), PacroJIOKCHHYIO TOPHU30HTAIBHO, KJIAAYT HaKIauyHYIO
OyMmary. 3aTem oOpazel] CTaBsIT Ha OyMmary 3aTOPIIOBAHHOM IIOCKOCTBHIO U MITU(YIOT C
nerkuM HaxuMoM. IllnmndoBanre BeayT 10 MOJHOTO YHUUYTOXKECHHSI PHCOK, OCTABIIIUXCS
nocse TopuoBku. Koraa Ha numde octaHyTcsi pUCKM TOJBKO OT OyMaru, nuiidoBaHue



npepeiBatoT. lllnudoBanpbHyto Oymary yaaiasioT C TOAKIAIKHA, OCTaTKW alOpa3uBa
yAANSIoT ¢ noakiIaaku v numda. [locne storo onepanuio nuirdoBaHus TOBTOPSIIOT Ha
Oymare c Oomnee MmenkuMm 3epHOM. [lpu moBTOpHOM HUTM(OBAHUN HaMpaBICHUE
ABMOKEHHST oOpas3la JODKHO OBITh  MEPHEHAMKYJISPHO HAIMpPaBJICHUIO  PHUCOK,
ocTtaBmuXcsa OT mnepBoro nummpoBanus. Omnepanuu HUUGOBAHHUS —TOBTOPSIOT,
UCTIONB3Ys TIOCTENOBATEIhHO OyMary ¢ MEHBIIMM HOMEPOM 3€PHUCTOCTH M KaKIbIi
pa3 wW3MeHss HampaBiieHue nBkeHWs Tnwmda Ha 90 TpamycoB. l3MeHeHue
HampaBlieHUEe JBWKCHUS [UIM(Q TIO3BOJSET TMOJHOCTHIO YHHUYTOXKHUTH PHCKH,
OCTaBIIMECS TOCIEe Mpeabayiero nuimdoBaHusi. 3akoHYUB IUM(oBaHue Ha Oymare C
CaMbIM MEJIKUM 3€pPHOM, 00pa3ell MPOMBIBAIOT IPOTOYHON BOJIOM.

HInudoBanne  MEXaHMYECKHM  CIHOCOOOM  BEAyT Ha  CICIHAIBHBIX
nuMoBabHBIX CTaHKaX (pUCYHOK 38) C MEpUOJUYECKHUM OXJaXJICHHUEM B
MOCIIEAOBATEILHOCTH aHAIOTUYHON PYYHOMY CIIOCOQY.
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Pucynok 38 — IllnudoBanpHbi cTaHOK: 1 — MeTalIMUecKuid Kpyr; 2 —

QJICKTPOABUTATCIIb.

JIng  TONMPOBKHA  TAKXKE  NPUMEHSIOTCS  PYYHOW, MEXAHUYECKHMU U
AIEKTPOIUTUIECKUN CITOCOO.

[Ipy >7MEKTPOTUTHUECKOM CIIOCOOE MOJUPOBAHUE OCYLIECTBIISAECTCS AHOAHBIM
PacTBOPEHHEM BBICTYINIOB MHKpopeibeda B CIeNUanbHOM ycTaHOBKe. J[si Kakmoit
mapbl METaUI — OJJEKTPOJIUT  JODKEH OBbITh TO0J00paH ONTHUMAIbHBIA PEXKUM
MOJIMPOBAHUSA: TEMIIEpPaTypa, HAMPSHKEHUE, INIOTHOCTh TOKA, BPEMsi, MaTepuall KaToa.

nud wmexaHudyeckuM CrnocoOoM TMOJUPYIOT Ha TMOJUPOBAIILHOM CTaHKE,
AQHAJIOTMYHOM (MJIM TOM e€) CTaHKy Ui mnutudoBaHus. Kpyr MOKphIBalOT TKaHBIO:
CYKHOM, (heTpoMm, OpamoM, IIEJIOM U JpP. B 3aBUCUMOCTH OT TBEPJAOCTH MOJHUPYEMOTO
Metayuia. Ecnum w3 mummga MOryT BBIKPAIMBATBCS XpYyHKUE (a3bl, TO HCHIOIB3YIOT
TKaHb 0e3 Bopca. [Ipu mosMpoBKe Ha TKaHb PABHOMEPHO HAHOCHUTCS IMOJMPOBAJIbHAS
nacta (Haubosnee ynoTpebutenbHbl macta ['OW wnm XpomMoandroMHHUEBAs) WIM OHA
CMa4YMBaETCs MOJIMPOBOYHOM JKHUJIKOCTBIO (CMEChIO0 adpa3MBHOTO MaTepHalia ¢ BOJION —
Ha 1 71 BOJBI 2 T MOPOIIIKA C JadbHEUIIeH BBIICPKKON B T€UEHHE Yaca). [ moaupoBKu
CTaJBHBIX MUTM(OB MPUMEHSIOT OKCHJIBI XpPOMa U ATFOMUHUS, a JIJIS IIBETHBIX METAJIOB
— okcup Marawsl. [Ipu monmupoBke nutnd NepruoIuYecK MOBOPAUNBALOT.

[TonupoBaHue MOXKET MNPOUZBOAUTHCA BPYUYHYH0 Ha CTEKISHHOW IUJIUTE
AHAJOTUYHO MEXaHWYECKOMY CIoco0y C TMPUMEHEHHEM TeX K€ aOpa3uBHBIX
MaTepUalioB.

JIJisi BBISIBJICHHUSI MHUKPOCTPYKTYPHI CIIABOB MPUMEHSIOT CIEAYIOIIHE CIIOCOObI:



XUMUYECKOE TPABJICHUE, JIEKTPOIUTHUECKOE TPABJICHUE, MATHUTHBIA METO/I, TEIJIOBOE
TpPaBJIEHUE, TPaBICHUE B PACIUIABICHHBIX CcOJSIX W Ap. Ilpu 3TOM nDpUMEHSIOT
TPaBUTEIN pPa3IMYHBIX cocTaBoB. (CoCTaB TpaBHUTENs 3aBHCHUT OT HCCIEAYyEMOro
Marepuasia, LeJIed HUCCIeNOBaHMW W T.J. B kadecTBe TpaBUTENEH 4Yalle BCEro
MIPUMEHSIOTCS] pacTBOPHI (B JUCTUIUIMPOBAHHON BOJIE WJIM CHOUPTAX) KUCIOT, MIEI0YEH
WIN COJIEH pa3InYHON KOHIIEHTPAIMK UK UX CMECH.

[Ipy XuMUYECKOM TPaBJIEHUH MOBEPXHOCTh HUIM(a MOIBEPracTCs BO3AECUCTBUIO
XUMHUYECKUX PpEAaKTUBOB B TEUEHUE OIPEJEICHHOIO MPOMEXYTKa BPEMEHHM IIpU
oIpeesieHHON TeMieparype. TpaBiieHue MOKET ObITh OOLIUM (IIPU 3TOM BBISBIISETCS
BCS MHUKpPOCTPYKTypa) WM U30UpaTelbHbIM (BBIABISIETCS Kakas-1uM00 JeTaib
MHUKPOCTPYKTYpbl). TpaBieHHE OCYIIECTBIAIOT IOIPY’KEHHEM B BaHHOUKY C
TpaBUTEJIEM, HAaHECEHUEM Ha MOBEPXHOCTh HUIM(A HECKOJIBKHX Kalelb TpPaBUTEIs
MUNETKOM, MO0 MPUTHPAHHWEM MOBEPXHOCTH NUIM(a BaTHBIM TAMIIOHOM, OOHMIIBHO
CMOYEHHBIM TpaBuTesieM. [locne okoHYaHus TpaBieHHS HUTU( OYUIIAIOT OT OCTATKOB
TpaBUTENSA U MPOAYKTOB TPABJICHHS: JUIsl 3TOTO €r0 MPOMBIBAIOT MPOTOYHOM BOAOW, a
3aTeM MPOTUPAIOT CIUPTOM U BBICYLIUBAIOT.

HccnenoBanus MUKPOCTPYKTYPbI OCYUIIECTBIISIIOTCA npu MOMOILN
METaJUIOrPAPUIECKUX MUKPOCKOTIOB.

Meronbl onpeneaeHusl BEIMYMHBI 3€pHA: BU3yaIbHOE CPABHEHHME BUIUMBIX IOJ
MHUKPOCKOIIOM 3€peH C JTAJOHHBIMU H300paKEHUSAMM LIKaJN;, IOACYET KOJINYECTBa
3epeH, NPUXOIAIINXCA Ha EIUHUIy IOBEPXHOCTH LUIM(a; H3MEpPEHHE CPEIHEro
YCIIOBHOT'O ;JuaMeTpa 3€pHa WM KOJIUYeCTBa 3¢peH B 1 MM,

Meton cpaBHenus. nug n3ydaroT nox MuUkpockonom npu yBenundueHuu 100x u
CPaBHMBAIOT BEJIMYMHY 3€pHA C 3TAJOHHBIMHU M300paXCHUSIMH Ha IIKajie (Ha MAaTOBOM
cTekiie, Ha QortocHuMKe). Ha »TanoHHbIXx mikamax (pucyHok 39) mpuBEICHBI
MHKPOCTPYKTYPBI C Pa3jIMYHOM BEJIMYMHOM 3€pHA, OLIEHMBAaeMoOW HoMepoM. Bcero 18
HOMEpPOB 3epHa: oT —3 10 +14. OcHOBHas MIKana COAEPKUT ITATOHBI MUKPOCTPYKTYPBI
¢ HoMepoMm 3epHa oT | 1o 10 pu yBenmuennn 100x. Eciin B MUKPOCTPYKTYpE UMEIOTCS
3epHa JBYX U 0ojiee HOMEPOB, TO HOMEpPA 3aNUCHIBAIOTCS B MOPSJIKE MPeodIaaoen
BEJIMYMHBI 3€pHA.

[Toacuer KoMMYECTBA 3€pEH, MPUXOIALUIMXCS HA €AUHUILY MOBEPXHOCTH LLIU(a,
IPOBOAST Ha MAaTOBOM CTEKJIE KaMepbl MHKPOCKONA WM Ha MHKpodoTorpapuu mnpu
yBenuueHu 100x. Ilone 3peHuss OrpaHUYMBAIOT OKPYKHOCTBIO IHAMETpoM 79,8 mwm,
P OTOM Ha MCCJIEAYEMOMW MOBEPXHOCTH JOJDKHO OBITh He MeHee 50 3epeH (pUCYHOK
40). IloacuuThiBaeTCs KOJUYECTBO 3€PEH BHYTPU OKPYKHOCTH M; ¥ KOJUYECTBO
3epeH, Mepepe3aHHbIX OKPYKHOCTBIO My. OOIee KOIMYeCTBO 3€pEeH Ha IUIOMAAN Kpyra
MOJICUUTHIBAETCS IO (hOpMYyIIE:

m=m, +0,5m,



Pucynok 39 — Cxemarnueckoe n300pakeHuEe MUKPOCTPYKTYPHI ¢ Pa3IuIHON
BENTMYMHOM 3epHa (B Oaymiax): a - Nel, 6 - Ne3, B - Ne5, 1 - Ne7, 1 - Ne9.

,Z[aﬂee 110 Ta6J'IPIHC OIIpCACIACTCSA HOMCD 3CpHA U CPCOHAA IIOIIAAb U pvaCTHBIﬁ
n YCHOBHBIﬁ AUaMCTP OJHOI'O 3CpPHaA.

Pucynoxk 40 — Iloacuer xoinyecTBa 3€peH HA €IMHMIIEC TUIONIAaU nutkda (rose
3penust Nel)

V3MepeHHe CpeIHero yCIoBHOTO AHAMETPA 3ePHA MITH KOIMYeCTBa 3epeH B 1 MM”
MPOBOAST HAa MATOBOM CTEKJe WM MuUkpodortorpaduu, mpuuyeM Ha HCCIETyeMOM
MOBEPXHOCTH JAOJHKHO ObITh HE MeHee 50 3epeH. Ecnu cTpykTypa paBHOOCHAs MPOBOJST
B Pa3HbIX HANPABJICHUSX HECKOJBKO MPSAMBIX JUHUK (Hampumep, jiuuHod 100 MM mpu
yBeanueHuu 100X, yto cooTBeTcTBYET AHE 1 MM Ha mmude). Kaxnas nuHus nomkHa
nepecekath He MeHee 10 3epeH (pucyHok 41). IloacUUTHIBAIOT TOYKHU TEpECEeUEHUs
NPSAMBIX JIMHUA C TPaHHULAMM 3€pEH. 3aTEM ONPEACISIIOT CYMMapHYK HaTypaJbHYIO
JUIMHY OTpe3koB B MM Xl u cymmaproe umcio mepeceueHHBIX 3epeH 2N, Torma
YCJIOBHBIM AUAMETP 3€pHA:

2L
yen — %
Ecnu 3epHa HMEIOT HEPABHOOCHYIO (POPMY, TO ONPEAEIISIIOT CPEAHEE KOTUUYECTBO

2
3epeH B OmHOM MM . J[isi 9TOro mpoOBOJST Tpu JHHUHM (PUCYHOK 42): MepBYyIO
MapajuieibHO HAMPABICHUIO 3€PEH, BTOPYIO - MEPIECHIUKYJISIPHO MEPBOM U TPETHIO B



MPOU3BOJIbHOM HampasieHuu. KomnuectBo 3eped N B 1 MM OMpeEsIoT 1o GpopmyIie:
n=0,7-n-n,-n,
]

n

rac 1'n

2" _ypeno 3€pEeH NEPECEUCHHbIX OTpe3kaMHu 1, 2, 3 Ha 1 MM JJIUHBIL.

d
OcTanbHble XapaKTEPUCTUKU CTPYKTYPhl MOXKHO OINPEACNIUTDH M0 BEIUYUHE V7
WJIM KOJIMYECTBY 3€peH B 1 MM”.

Pucynox 41 — 3mepenue Pucynox 42 — Onpenenenue
YCIIOBHOT'O TUaMeTpa 3epHa KOJIMYECTBA 3¢peH B 1 MM

Onenky (a3zoBOro cocraBa CruiaBa MOKHO OCYIIECTBUTH C MOMOILBIO TUHEHHOTO
Metoja Po3uBans u ToueuHoro meroja [ marosnesa.

Meton  Po3uBans  siBasiercst  BechbMa  3ddexkTuBHbIM.  M300paxenue
MUKPOCTPYKTYPHI, CoJiepxaiieid pazinuHbie (a3bl WIK CTPYKTYPHBIE COCTABIISIONINE,
MepeceKaeTcs JUHUSAMH, KOTOPBIE JOJDKHBI pacrojaraThCsi PaBHOMEPHO U JIOJKHBI
OXBaThIBAaTh BCIO M3ydyaeMyr IUIomaas. [lamee cymMMupyroTcs Bce JJIMHBI OTPE3KOB,
MOMaJaIINX Ha Kaxayro (a3y, U MojiydeHHass cCymMma JACIUTCS Ha OONIYI0 JIUHY
cekymieil nuHuUM (pucyHok 43). JIMHMM TPOBOIAT B HECKOJBKUX TMOJISIX 3pEHUS,
PaBHOMEPHO pacmpenensis 1no miomaan numda. [TogcauTeiBaroTCs AeeHMs, MOMAaBIINUe
Ha BCE CTPYKTYpPHBIE COCTAaBIISIONINE, KPOME TOM, KOTOpasi MPUCYTCTBYET B OOJIbIIIEM
KoJimdyecTBe. Uucio neneHui, MOMaBlIId HA HEE, ONPEACNSIOT IO Pa3HOCTHU. J[JIMHBI
OTPE3KOB OLICHUBAIOT LEIBIM YUCIIOM JieJieHUi. [[orpemHoCTh U3MEpEHUsl TEM MEHBIIIE,
YeM JJIMHHEE OTPE3KHU.

Pucynox 43 — Onpenencuue
($ha30BOTO cOCTaBa JIMHEIHBIM
MmeToioM Po3uBainsa

Toueunsiit mMeton ['maroseBa MpUMEHSETCA JJI1 aHAIM3a BBICOKOIUCIIEPCHBIX
CTpyKTyp. Ha MHKpoCKOom yCTaHAaBIMBAIOT OKYJIsp ¢ nepekpectbeM. [lmmd
PAaBHOMEPHO IIEPEMEIIAIOT W IOJACYMTHIBAIOT YHCIO TOYEK OIpeaeiseMbix a3,
nonaBmmMx B nepecedeHue Huted. KommuectBenHnoe coxaepxanue (%) nanHoi ¢asbl B
HCCIIeyeMOM CILIaBE OINpPENestoT no Gpopmyiie:



A
C =—-100,
B
rae C — coneprkanue ¢asbl A B cruiaBe, %; A — KOJIMUYECTBO TOYEK, IMOMABIINX HA
dazy A; B — obmiee 9nciio Touek.

4.6 KoHTpOJIb MUKPOTBEPAOCTH

MUKpPOTBEPAOCTE - 3TO TBEPAOCTh MAJBIX YYAaCTKOB MaTepHalla U OTIAEIbHBIX
CTPYKTYPHBIX  COCTAaBJISIOIIMX, 3TO  CBOMCTBO  METayla  CONPOTHUBIATHCA
NPOHUKHOBEHUIO B HEro Jpyroro 0Ooyiee TBEPAOro Tela OIpeAeseHHOW (opMbl U
pa3MepoB, HE ToJydaromiero ocrtatoyHo nedopmanuu. Ilpu wuccnenoBanuu
HAKJICTIAHHOTO CJIOS PAacCMaTpUBAIOT BEJIMYMHY MHUKPOTBEPIOCTH M TIyOMHY, Ha
KOTOpPOI OTMEUYaeTCsl €€ UBMEHEHHE.

B npakTuke u3MepeHus: MUKPOTBEPAOCTH 4Yalle BCEro MPUMEHSAETCS aliMa3Has
KBaJpaTHas IUpaMupa ¢ yrioM B BepmmHe 136°. VI3MepeHHS  MHKPOTBEPIOCTH
CJIeIyeT MPOBOJUTH B TEX CIIy4asiX, KOTJa MO TEXHUYECKUM YCIOBUSIM HENb35 U3MEPSThH
TBEPJAOCTh MakpoMmeTogamMu. OHU PEKOMEHIYIOTCA JUIsl ONPEAESIEHUs MUKPOTBEPAOCTH
OTIIEJBHBIX CTPYKTYPHBIX COCTaBISIOIIMX CIUJIABOB; TOHKHUX MOBEPXHOCTHBIX CJIOEB,
MOKPBITHIM, TOHKUX JIMCTOBBIX  MaTepuanoB  (donbru); s ONpeneseHus
HEOJHOPOJHOCTH MHUKPOTBEPJIOCTH HA OTIEIBHBIX y4YacTKaxX JAeTajied Il KOHTPOJsS
MEJKHUX JleTaieil u MuKpooOpasuoB. MHccnegoBaHusi MHMKPOTBEPAOCTH — AArOT
BO3MOKHOCTh KOCBEHHO OIIEHMBATh XPYIKOCTb IMOBEPXHOCTHBIX CIIOEB U HEKOTOPBIX
MaTepuaioB (CTEKOJ, MUHEPAJIOB U JIp.) MyTEM COIOCTABJICHHS [JIMH IUaroHajei
OTIIEYATKOB, IPU KOTOPHIX B YIJIaX OTIEYATKOB HAYMHAIOT MOSBISATHCS TPEUUHBI.

UccnenoBanus MUKPOTBEPJOCTH OTJIMYAIOTCS OT OOBIYHBIX HU3MEPECHHIM
TBEPJIOCTA BEJMYMHOW BIABIMBAIOIIMX HArpy30K M COOTBETCTBEHHO MaJIbIMU
pasMepaMu  OTIeyaTka (auaroHaiab otnedatka O u3MepseTcs  MHUKPOHAMH).
MUKpOTBEPAOCTh ONPEAEISIETCS JEJIEHUEM Harpy3sku P Ha muiomaas MOBEpXHOCTH
OTIIEYaTKa C JUAroHajbio d

[lpu ucnbITaHUM W3MEPSIOT JUAroHal b OTHeYaTka 0 W MO COOTBETCTBYIOUIUM
TabsimuaM (U1 3aaHHON Harpys3ku P) mosydaror MukpoTtBepaocts H, a/mm® (KL/MmP).
WcnbiTanust mpoW3BOASIT HA CHENUAIBHO TOJATOTOBICHHOM miude (aHaJOTUYHO
MOJIFOTOBKE MOBEPXHOCTHU MPU KOHTPOJIE MUKPOCTPYKTYPHI).

JUist W“3MEepeHHsT MHMKPOTBEPJOCTH B OCHOBHOM MHCIHOJB3YIOT HAaCTOJIbHBIE
npubopst [IMT-3, [IMT-5. Bricorta aetanu He A0MkKHA MpeBbIIaThE 90 MM.

B 3aBucuMocTH OT 3aja4 UCIBITAaHUS MUKPOTBEPAOCTH NUIU(DBI (aHATOTHYHO
UCCIIEIOBAaHUSIM ~ MHUKPOCTPYKTYPbI)  MPUTOTOBISAIOT  JIMOO MO  MOBEPXHOCTH
UCCIIEAYEMOro 00BEKTa, JUOO IMOJ HEKOTOPbIM YIJIOM K Hed (Kocble HUIU(BI WU
nu@sl ¢ KockiM  cpe3oMm). Kocele nuMdsl NpUMEHSIOT Uil ONpeneieHUs
HEOJHOPOJHOCTH MHUKPOTBEPAOCTH IO TOJIIMHE TMOBEPXHOCTHBIX CJIOEB (WJIHU
npocioek). Kocoit cpes, BBINOIHSAETCS OOBIYHO TMMOJ YoM 0=3° K TOBEPXHOCTH
o0bekTa. [loBepxHocTh nunda (00bIYHOTO U KOCOTO) JUIS UCTIBITAHUSI MUKPOTBEPIOCTH
JOJDKHA  OBITH ~ TPUTOTOBJIEHA C  HAWMEHBIIMM  HAKJIenoMm: JuOO  MyTem
AIIEKTPOJIMTUYECKOTO TMOJUPOBAHHUSA, JIMOO MEXaHUYECKUM IOJIMPOBAHHUEM Ha CTEKJIe
nactoit 'OU (o1 4 10 15 MKM) C KEpOCHUHOM.

Harpy3ka Ha UHIAEHTOp OJKHA OBITh TAKOM, 4YTOOBI AMArOHANb OTIHeYaTKa Oblia




B HECKOJIBKO pa3 MEHbIIIE pa3Mepa U3MEPSIEMOro AJIEMEHTA CTPYKTYpPhIL. [ KOHCTpyK-
[IUOHHBIX MAaTEpHUAJIOB Yalle Bcero npumeHsroT Harpy3ky 0,2 u 0,5 m (20 u 50 r).
PaccrosiHne Mexay oTnedaTkaMu JOJKHO ObITh HE MEHee 2—3 TuaroHajied OTIevyaTka.

4.7 KOHTpOJIb OCTaTOYHBIX HANPSKEHUI

OcCTaTOYHBIMU HAINPSDKEHUSMM HaA3bIBAIOTCS HAIPSDKEHUS, CYLIECTBYIOILHME B
JETalsAX MpU OTCYTCTBUM BHEIIHUX BO3ACHCTBUI (CHUJIOBBIX W TEMIIEPATYPHBIX).
OcTaTto4Hble HAIPSHKEHUS MOXKHO KJIACCU(UIUPOBATH MO MPU3HAKAM IPOTSHKEHHOCTU
CWJIOBOTO ToJsi U 1o  (usnueckod cymHocTH. OOLIEnpUHATON  sBISETCS
KJacCUPUKausl MO MNPOTSHKEHHOCTH cujioBoro mnosst. Hampsokenuss 1-ro poja -
MaKpOHAIIPSHKEHU S, OXBAThIBAIOIME 00JIACTH, COM3MEPUMBIE C pa3MepamMu AETau; ITH
HaIPSDKEHUST UMEIOT OPUEHTAIMIO, CBA3aHHYIO ¢ (popmoil neranu. Hanpspkenus 2-ro
poaa - MUKPOHAIIPSDKEHHMS], PACIIPOCTPAHSIOIIMECS HA OTACIBHBIC 3€pHA METAIa WU
Ha Tpynny 3epeH. Hampsokenust 3-ro poja - cyOMUKPOCKONMYECKHE, OTHOCSALIUECS K
HCKaXEHUSIM aTOMHOM DPEIIETKH KPUCTAUIA, OPUEHTALMs UX CBA3aHA CO CTPYKTYpOH
aTOMHOM pemeTKu. B 3ToM cimydae TepMUH "HalpsHKEeHHs SIBIIIETCS BECbMA YCIIOBHBIM
u 0oJiee MPaBUIIBHO TMOJIb30BATHCS TEPMHUHOM ''CTATUUYECKUE UCKAKEHUS PELIETKU WIIU
"uckaxxkeHus 3-ro poja".

OcTaTto4Hble HalpsHKEHUS XapaKTEepHU3YIOTCS BEIMUMHOM, 3HAKOM (HampsDKEHUs
pPacTsDKEHUS U CKaTusl) M TiyOmHOU 3aneraHusi. OCHOBHBIMU METOJIaMU ONpPEAEIICHUS
OCTATOYHBIX HANPSKCHUH SIBIIFOTCS MEXAHMUYECKHME W PEHTTEHOBCKHE, a TaKke
AIEKTPOPUZNYECKUE METObl, IPU KOTOPHIX OCTATOUHBIC HAMNPSIKEHUS HAXOAATCA IO
WU3MEHEHUIO 3JIEKTPOMATHUTHBIX CBOWCTB IOBEPXHOCTHOro cios. [l onTudecku
AKTHBHBIX  IPO3PAYHbIX  MAaTEpPUAJOB  WJIA  TMOKPBITUA  MOXHO  IPHUMEHSTH
MOJISIPU3AIMOHHO-ONTHYECKUE METOJIbI (POTOYIPYTOCTH U (POTOMIIACTUYHOCTH.

MexaHnueckue METONbl. MEXaHUYECKHE METOJBl OINPENEIICHUs] OCTATOYHBIX
HaIpsOKEHUH TOJIyYHJIM  HauOoJiblliee pacrnpocTpaHeHue. MeXaHWYecKhe METObl
OCHOBaHbl Ha IMPEAINOJIOKEHUH, YTO pa3pe3ka WIA YIAJEeHUE 4YacTh JETalld C
OCTaTOYHBIMH HANPSHKEHUSMH DKBUBAJEHTHBI IPUI0KEHUIO K OCTABIICHCS JETAIH, HA
BHOBb TMOSIBUBIIMXCSA TOBEPXHOCTAX, HANPSIKEHUH, OOpaTHBIX OCTATOYHBIM. OITHU
oOpaTHbIe HANPSKEHUS BBI3BIBAIOT Je(OpMalMIO JAETaIl WIH YCWINS B yCTPOMCTBAX,
MPEATCTBYIOLINX aepopMaru. N3mepss BO3HMKILINE nepopmaruu
(reopMallMOHHBIMUA METOJAMH) WJIM CHUJIbl peakiuil (CUIOBBIMHU METOAAMM), MOMKHO
BBIYHCIIUTH OCTATOYHBIE HANPSIKEHUS.

Pa3nuunsg MexaHMYEeCKMX METOAOB ONPEIEICHUSI OCTATOYHBIX HaIPSKEHUN
3aKITI0YAIOTCA: a) B opMe 00pa3iioB (WU JeTanei, eciu oOpasibl He BhIpe3atoTcs); 0)
B IIPEAIOJIOKEHUSIX OTHOCUTEIBHO 3aKOHA PACHPENEIICHUS OCTaTOYHBIX HAIIPSKEHHM,
BBITEKAIOIIUX W3 TEOPETHYECKOTo aHaiu3a Jedopmanuil 1Opu  U3rOTOBIICHUU
(HanpuMep, YCIOBUE MOCTOSHCTBA HAMpPSHKEHUH B TOYKAX, JEXKAIIUX Ha OAMHAKOBOM
pPacCTOSIHUM OT TMOBEPXHOCTH; MPEANOioKeHne 00 OAHOOCHOM HaIpsKEHHOM
COCTOSIHUM B Y3KMX NPU3MATUYECKUX oOpaslax W T. J.); B) B CHocoOe H3MepeHui
nedopmaliuii oopasia Wik peakiuii ornop, CoCOOHBIX YCTPAHUTD 3TU AehopMaIiii.

Boipeska 00pa3loB W3 JeTaneil MajblX U CPEIHHUX pa3sMepoB O0pasloB s
OTIpe/IeNIEHUs] OCTaTOUHBIX HAIPSHKEHUN BIIMSET HA TOUHOCTH HccieaoBanus. Hanbonee
IMPOKOE NMPUMEHEHHUE ISl BBIPE3KM OOpa3lOB HAILIM METOJbI AJIEKTPO3PO3UOHHOMN




npommBKU. [l getameld W3 JKapONPOYHBIX M THTAHOBBIX CIUIABOB - METObBI
AICKTPOXUMUYECKOW TpOIMBKH. JIJIsl BBIpE3KH 0Opas3ioB W3 OOJBIIUX JeTajei HIIH
JeTaNed W3 IJIACTMACC MPUMEHSIOT MEXaHHYECKYI0 pa3pe3Ky Ha YHUCTOBBIX PEKHAMAxX
MpU OOMJIPHOM OXJIQXKACHHUH C MOCIIEIYIONUM CTPABIMBAHUEM C BHOBH 00OPa30BaHHBIX
MMOBEPXHOCTEN €JI0 TOMIUHON 0,2 MM.

Haubonee pacnpocTpaHeHHbIMU METOJIAMM yJalieHUs HANpPsDKEHHBIX CIIOEB
MeTaslla Py UCCIEIOBAaHUU OCTATOYHBIX HAMPSXKEHUN SIBISICTCS AIEKTPOJIUTUYECKOE U
XuMu4eckoe TpasiieHus. OCHOBHBbIE TpeOOBaHUS, MPEABIBISIEMbIE K TPaBUTEIIO WU
ANEKTPOJUTY CIEAYIOIINE: CHATHE METaslia JOJKHO MEePEXOJUTh PABHOMEPHO IO BCEH
UCCIIeyeMOI TTOBEPXHOCTH; TIPU TPABJICHWU HE JOJKHBI BO3HUKATH JIOMOJIHUTEIbHBIC
HaNpsDKeHUs B pe3ynbrare nuddy3un Bogopoaa. DIEKTPOIUTHIECKOE TPaBIICHUE MPU
POYUX PAaBHBIX YCIOBUSX MPEANOUYTUTENIbHEE, TaK KakK, M3MEHSsl IJIOTHOCTh TOKa,
MOXHO CpaBHUTEIBHO B MIMPOKUX TIpeAesiax MEHSITh, a Takke J00UBaThCS
CTaOMJIBHOCTH CKOPOCTH CHATHS METajla, YTO BAXXHO I aBTOMATH3AIlMU 3alUCH
kpuBoi  nedopmaru  oOpasua. [loBepxHocT  00pasma, He  MHOJJIeXallue
CTPAaBIMBAHUIO, W JIETATU IIOJABECKH 3aIUIIAIOTCS TMOKPBITHSIMH, CTOMKUMHU TIPU
JAHHOU TEMIIEpaType.

OceBble  OCTATOYHBIC  HAMPSOKEHUS B TMPU3MATHYECKHX  CTEPIKHAX
MPSIMOYTOJIBHOTO CEUEHUsI OmpeessitoTca Ha oOpasiax (pucyHok 441, a). O6pasisl B
BUJIE CTEPXKHEW MPSMOYTOJIBLHOTO CEYEHUS IIUPOKO UCTIONB3YIOTCS JJIsi UCCIEI0BAHUS
BIIUSHHS PA3IMYHBIX TEXHOJIOTMYECKUX (DaKTOPOB, B YACTHOCTH, METOJOB OOpPabOTKHU
MOBEPXHOCTU Ha SIIOPbl OCTATOYHBIX HAMNPSHKEHUM TPU OJHOOCHOM HAMPSIKEHHOM
coctossHud. Kpome 3TOro mpsiMOyrosibHble MPU3MATUYECKHE OOpas3lbl BBHIPE3AOT W3
JIeTaNie JJig ONpPEEICHUS] HOPMAJIbHBIX OCTATOYHBIX HANPSIKEHUM B MOBEPXHOCTHOM
CJIOE BJIOJIb MPSAMOJIMHENHBIX 00pa3yIONIUX; HAPUMED, JIJIS TUIOCKUX MOBEPXHOCTEH — B
T000M HaAIPaBJICHUH, JJIs MUJIUHAPUYECKUX — BIIOJIb OCH, JJII KOHUYECKUX U JPYTHUX
JUHEHYATHIX TTOBEPXHOCTEH — BIOJIb MPSAMBIX 00pa3yIONIUX P YCIOBUN OTPaHUYCHUS
IIMPUHBI BBIpE3aeMoro obpasna. MakcuManbHOE 3HAYeHHWE INHPUHBI 00pasinoB B
OTPAaHUYUBAETCS TAKXKE yCIOBUEM MOCTOSTHCTBA HANPSDKEHUH MO mmpuHe obpasna. He
PEKOMEHIyeTCsl MPUMEHITh 00pasbl mupe 15 MM. MUHHMaNbHOE 3HAYCHHUE ITUPUHBI
oOpasna B onpenensieTcs u3 yciaoBHs JOCTATOYHON JKECTKOCTH 00pasiia B MOMEPEUYHOM
HarpaBiaeHuU. OOBIYHO MmIMpUHA O00pa3oB mpeBbimaer 2-3 MM. Kpome storo,
MUHHUMAaJIbHOE 3HaueHue B orpannuymBaercs yclOBHSMHU BBIpe3KU. Ecin MBI XOTUM
OTPaHUYHTH MOTPEITHOCTh, BHOCUMYIO HAIPSHKEHUSIMU TPU BBIpE3KE BeTUUUMHOU 2%.
HYKHO MPUHUMATH MUPUHY 00pa3iioB MmeHee 10 mm. Bricora oOpasiioB H, usmepsiemas
M0 HOPMaJiM K HCCIeAyeMON TMOBEPXHOCTH, JOJDKHA Oojiee 4yeM B TpU pasa
MIPEBOCXOIUTH MAKCUMAITBHYIO TITyOUHY HCCIIEAYEMOTO IIOBEPXHOCTHOTO CIIOS Niax -

[Tpumepsr  MeTonmoB  m3MepeHwst  jgedopmarmum  f,  TpsIMOYTONBHBIX
MPU3MATHYECKUX OOpas3IOB MpPH BHIPE3KE WIW CHIATHH W3 TPUCIIOCOOJICHUS TOCTe
00paboOTKM MpuBeNEHbI Ha pucyHke 44, 0, B, T.

a) [IpusmaTtudeckuii oopaszei
MPSIMOYTOJIBHOTO CEYCHUS




0) Wsmepenme mporuba f, Ha
nauHe |,

B) M3mepeHune cMelIeHHs Tpex
TOYEK Ha OOKOBOM MOBEPXHOCTH MPU3MBI
C IIOMOIIBIO MHCTPYMEHTAJIBHOTO
MUKPOCKOIIa

r) H3MepeHue OTHOCHUTEIBHOMN
nedopmarm € c IIOMOIIILIO
TEH30JaTYyuKa

Pucynok 44 — O0pa3zen 1 mpuMepbl 3CKHU30B METPOJIOTUYECKUX CXEM U3MEPEHUS
nedopmanuu f, IPIMOYTOIBHBIX IPU3MATUIECKAX 00PA3IIOB MPH BBIPE3KE WA CHATUH
13 MPUCIIOCOOIEHUs Tociie 00pabOTKU

TaHreHIMaNbHBIE  OCTAaTOUHBIC  HANpPSOKEHUS B KOJBIEBBIX  00Opasiax
NpsSIMOYTOJIbHOrO  cedueHusi. (€  MOMOIIBI  KOJBILEBBIX  00pa3lloB  HAXOIATCS
TAHT€HIUAIBHBIE OCTATOYHBIC HAMPSIKECHHUS HA 3aMKHYTBHIX HAPY>KHBIX U BHYTPEHHHUX
UWIMHAPUYECKUX  TMOBEPXHOCTAX, a TaKke Ha [UIMHIPUYECKHX  Y4YacTKax
noBepxHocTel. KombIieBbie MM HEMOHBIE KOJIBIIEBBIE 00pa3ilbl PEKOMEHAYIOTCS IS
JMaMETPOB MCCIIETyeMOU TTOBEPXHOCTH CBBIIIEe 6 MM. PacueT ocTaTOUHBIX HANPS>KEHUN
MIPOU3BOIAUTCS IO COOTBETCTBYIOIIUM 3aBUCUMOCTSIM.

[Ipu ucciienoBaHusIX MOTYT ONPEACIATbCA U IPYTUE BUABI U XAPAKTEPUCTUKU
OCTaTOYHBIX HANPSHKEHUH (HAMpUMEpP, HCCIECIOBAHUE KOHILICHTPAIIMU OCTATOYHBIX
HaIpsDKEHUM B HAJAPE3axX C 3aKPYIVIEHHBIM JHOM: 11a3aX €JI0YHBIX 3aMKOB, OCHOBAHUSX
pe3bObl, BBIKPY)KKax 3yO4aThIX KOJIEC, IUIMIAX, MaJbIX OTBEPCTUSX M TaNTENAX), H
MHBIE METO/bI (HapUMep, METO]T CTPABJIMBaHUS KaHABOK).

PEHTreHOBCKME  METOMBI. Hannuue OCTAaTOYHBIX  HANPSKCHUHN B
MOJUKPUCTAIUIMYECKUX TelaX, KAKUMU SIBJISIOTCS METAJJIbI, IPUBOAUT K Pa3IMYHBIM
uHTepOepeHIIMOHHBIM 3 (PeKTaM PEHTTCHOBCKUX JIy4eH, OTPa)KEHHBIX OT MOBEPXHOCTH
0o0pa3IoB, B 3aBUCHUMOCTH OT pPa3MEpPOB 30HBI, B KOTOPOW OTU HANPKCHUS
ypaBHOBemMBaroTcs. OmnpeneneHue MUKPOHANPsDKEHUW (HampspkeHud 2-ro U 3-ro
poja) SIBISETCS BaXKHBIM MPEUMYIIECTBOM PEHTTEHOBCKHUX METOA0B. CylIeCTBEHHBIM
JOCTOMHCTBOM PEHTI€HOBCKHUX METOAOB SIBJISIETCS BO3MOKHOCTh HAXOJIUTh OCTaTOYHBIE
HaIpsHKEHUST B TOHKOM TTOBEPXHOCTHOM cjloe 0e3 paspymieHus: neranu. [Ipu anammsze




pEe3yJbTaTOB, MOJYYEHHBIX PEHTT€HOBCKUM METOJI0M, HEOOXOJIMMO BCEr/la yUYUTHIBATh
3aBUCUMOCTh UX OT IPUMEHSIEMOM METOIUKH.

MeTopl OIICGHKM OCTATOYHBIX HAIPSKCHUM IO M3MEHCHHUIO 3JICKTPOMATHUTHBIX
CBOMCTB _IIOBEPXHOCTHOI'O cJjios. TOYHOCTHL OSTHMX METOJOB JOCTAaTOYHO HH3Kasdl,
MOCKOJIBKY JJICKTPOMAarHUTHBIE CBOMCTBAa 3aBUCAT HE TOJBKO OT OCTaTOYHBIX
HanpsDKEHUM, a caMy DJIIOPhl  OCTATOYHBIX HAMNPSKEHUH MOTYT M3MEHATHCA 10
pa3IMYHBIM 3aKOHAM B IIpejiesiax uccieayeMoro cios. IIpoctora 3THX METOJ0B, MX
BBICOKas MPOU3BOAUTEILHOCTh, BO3MOKHOCTh ONPEICICHUSI OCTATOYHBIX HANPSXKECHUN
B TOHKOM ITOBEPXHOCTHOM CJIo€ 0e3 pa3pylieHus JIeTald ACNAl0T UX YIOOHBIMHU IS
MAacCOBOIO IPUMEHEHHS B 3aBOJACKUX yCiIoBUsX. OJIHaKO, KaKk W B MNPEAbIAYIIHNX
MeToax, ISl TTOCTPOSHHUsI TIOJTHOM MIOPHI HaNpsHKEHUN TpeOyeTcesl Mociie10BaTeIbHOE
CTpaBJIMBAaHUE CJIOEB MeTaia. MeTol HE TO3BOJIET pPa3/iesIbHO ONPEACATh
COCTAaBJIIONIME  OCTAaTOYHBIX  HANpSOKEHWW, TaK  4YTO TPU  MPOBEJACHUU
HCCIIEIOBATENIbCKUX pabOT €ero HeoOXOAMMO COYeTaTh C MEXAaHUYECKUMH WIH
PEHTT€HOBCKUMHM METO/IAMHU.

[Tonsipu3almOHHO-ONTUYECKUE  METO/bl. [IpOMBIIIJIEHHOCTHIO  BBITYCKAETCs
MOJISIPU3AIIMOHHO-ONITUYECKAs arlraparypa, Mo3BOJISIONIAsl UCCIIEIOBATh HANPSIKEHUS B
JeTansiX WM HUX TMOKPBITUSIX M3 MPO3PAYHBIX WM TOJYNPO3PAYHBIX ONTHUYECKH
aKTHUBHBIX MAaTepUaJioB (SIOKCHUIHBIX CMOJ, TOJMKapOoOHaTa, OakeluTa, CTEKIa,
IJICKCUrjaca, HeJuTyJIoua, pe3uHbl ToamuHon 10 10 MM U T. 1.). B 3TuX MaTepuanax
CKOPOCTh MOJISIPU30BAaHHOTO CBETA 3aBUCUT OT OPUCHTALIMM M BEJIWYMHBI TJIaBHBIX
HaIpsOKCHUH, 4TO TTO3BOJIIET M0 MHTEPPEPEHIIMOHHON KapTUHE HAUTH HAIIPSHKCHHUS.

B neransax m3 Hempo3padHBIX MaTepUalioB M3y4YeHHE Mpoliecca (GopMHpOBaHUS
OCTaTOYHBIX HAIpPSHKEHUM MOXXHO 3aMEHUTh HMCCIIEIOBAaHUEM MOJEIU W3 ONTUYECKU
aKTUBHOI'O MaTepHaia, €Clii 00eCIeUuTh FreOMETPUUECKOE, TEINIOBOC U MEXaHUIECKOE
rmojoowue.

4.8 BrisBiieane neekToB cOOPOYHOTO TIPOU3BOICTBA

B MammHOCTpOEHMM M3rOTABIMBAIOTCA CaMble Pa3HOOOpa3HbIe H3AEINHUs,
MMEIOIIME  pa3M4YHble CIOy>KeOHO€ Ha3HaueHHe, YCJIOBUSL pabOThl, CTENEHb
OTBETCTBEHHOCTH. [lO3TOMY METOABI KOHTPOJS COOMpAeMbIX W3JEINH CHIIBHO
OTJIMYAIOTCA APYr OT Apyra. B 1eJIOM MOXHO BBIACIWUTH TPYIIBI METONOB KOHTPOJIA
JUI OTIpE/IETICHHBIX MEXaHU3MOB, HapuMep, 3y0UaThIX Nepesady, peMEHHBIX U IETHbIX
nepenay, pe3bOOBbIX COSAMHEHUH, MOIIUITHUKOB y3JI0B, THIPABINYECKUX Y3JI0B U Jp.

KonTponp kadectBa cOOpKH Y3JI0B MPOU3BOJIUTCS B Ipolecce COOpKU U IO
okoH4YaHUM ee. KOHTpoJib COOpKU MPAKTUYECKU BCEX Y3JI0B OCYLIECTBISIETCS B MEPBYIO
odepellb HapYKHBIM OCMOTPOM, a 3aTE€M YK€ C IOMOIIBIO U3MEPUTEIBHBIX CPEACTB U
KOHTPOJIbHBIX MPUCIIOCOOTIECHUH.

Ilepen cOopkoil ciemyeT NPOBEPUTH COCTOSTHUE MOBEPXHOCTEH JAeTayeld Ha,
OTCYTCTBUE PHUCOK, 3a00MH, KOPpO3UH, OKaJuHBI U Trpsizu. B mpouecce cOopku
Hapy>XHbIM OCMOTPOM IPOU3BOAUTCS KOHTPOJb IMPABWIBHOCTH YCTAHOBKHU JIETaJEH.
[Ipu HapykKHOM OCMOTpE COOMpPAaeMOro y3jia MPOU3BOJUTCS MpOBEpKa HAIWYUS U
MPaBUJILHOCTH YCTAHOBKH BCEX JETallel, BXOASIIMX B Y3€ll, 3aTsDKKA raek U O0JITOB, UX
LIIJIMHTOBKA U T. II.

JI71s1 KOHTPOJISL BEIMYMHBI 3a30POB B COCAMHEHUAX, ITPOBEPKU HA MAPAILIEITBHOCTD



U MEPHEHAUKYISIPHOCTh OCEH W T.J. NPUMEHSIOTCS MU3MEPUTENIbHbIE NHCTPYMEHTHI U
KOHTPOJIbHBIE  mpucnocoOneHnus. Hawubonee  ynoTpeOUTENbHBIE WHCTPYMEHTHI,
MPUMEHSEMbIE JUIsI KOHTPOJS KadecTBa COOpPKH: IIYIbl, KOHTPOJbHBIE JIMHEWKH,
WHJUKATOPBI, IITPUXMACHI, YHUBEpPCAIbHBIE YPOBHHU U T. 1. Illupokoe pacrnpocTpaneHue
pu cOOpKe ISl MPOBEPKU COOCHOCTH, MApaAILIEIbHOCTH U MEPIEHIUKYIIPHOCTH OCE,
a Take OMeHUsl pabourX MOBEPXHOCTEN MOIYUYMIIM MPUCTIOCOOJICHUS C UHIUKATOpaMU
4acoBOI'0 THIIA.

PaccMoTpuM KOHTpPOJIb COOpPKU HanboJiee YacTo BCTPEUAIOLIUXCSI MEXaHU3MOB.

KoHTpoJib kauecTBa COOPKHU NOIIUIHUKA KAYCHUS

[Tocne ycTaHOBKHM MOJIIUITHUKOB KAa4€HHUsS! MPOBEPSIOT IJIOTHOCThH IMPHUIIETAHUS
MOJIIUITHAKOBBIX KOJICI] K 3arjiedrkaM Bajia. [IpoBepKy OCYIIECTBISIOT C MOMOIIbIO
IIyna, KOTOpPbIM BBOJSAT B 3a30p MEXIYy 3allJICYMKOM Baja U MOJAIIUITHUKOBBIM
KOJbOM. KOHTpOIMPYIOT TakKe OCEBBIE U paHalIbHbIE 3a30Pbl U PETYIHUPYIOT ux. Jis
ATOr0 HCIHOJIb3YIOT HECJOKHBIE MPUCIOCOOTEHUS, B YAaCTHOCTH, C WHIUKATOpaMHU
4acoBOI'0 THIIA.

KoHTpoab cO0pkU NOAMMITHUKOB CKOTbKEHUS.

OCHOBHBIM KpUTEpUEM PAOOTOCIIOCOOHOCTH MOJIIUITHUKA CKOJIbKEHHS SIBIISETCS
MpaBUJIbHAs YCTAHOBKA MOAIIMITHUKOBBIX OINOp, oOecrneunBaromas Ux coocHOCThb. C
ATOM 1LENBI0 MPU MOHTAXKE MOJIIMITHUKOBBIX OMOP BO BpeMs WX MPEIBAPUTEIBHON
YCTAaHOBKM TMPUMEHSIOT MaKETHBIH BaJl, OTHOCUTEIBHO KOTOPOTO M YCTAHABJIMBAIOT
ornopsl. [IpaBMIIBHOCTH YCTAHOBKHM MOMAIIMITHUKOBBIX OMOpP, UX COOCHOCTH MOKHO
MPOBEPUTHh HECKOJBKUMH CIIOCOOAMM: STAJOHHBIM BaJOM; JHMHEHKOW M NIYNOM;
CTPYHOU M IITUXMACCOM, WJIM MUKPOMETPUYECKUM HYTPOMEPOM; ONITHUYECKUM METOJIOM
u 1p. [Ipu KOHTpoOIE COOCHOCTH ATAJIOHHBIM BAJIOM MOCIEAHUN pPaCCUYUTHIBAIOT TAKUM
oOpa3oM, 4YTOOBI €ro JauUaMeTp HUMeN OTKJIOHEHHs OT HOMHHAJIBHOTO pa3Mepa,
COOTBETCTBYIOIIUE JIOMYCKAEMbIM OTKJIOHEHHSIM OT COOCHOCTH. BBINOJHEHHBIN C
COOJIIOJICHUEM 3THX TPEOOBAHWI Ball JOJDKEH MPOXOAUTH BO BCE BTYJIKHM M JIETKO
BpalIaThCs B MOAIIMUITHUKAX.

KoHTpob cOOCHOCTH TMHENUKOM U IIYTIOM OCYIIECTBIISIFOT CIEIYIOIIUM 00pa3oM.
PeOpo nuHelikM NpUKIAABIBAIOT K CcTeHKe Bikiaapima (puc. 45, a), a mrymom
KOHTPOJIUPYIOT 3a30p MEXAy HUMH. TakuM crocoOOM MpOBEPAIOT COOCHOCTH OIOP,
HaXOSAIIUXCS APYT OT Apyra Ha PaCCTOSIHUM JI0 2 M.

Pucynok 45 - CxeMbl KOHTPOJII B3aWUMHOTO PACTOJIONKEHUS MOJIIUITHUKOBBIX
OIIOp C TTOMOIIBIO JIMHEHKHN | Tyna (a), CTpYHBI I MUKPOMETpHUYECKOTro HyTpomepa (0,
B), KoJuTMaTopa u Teireckona (r): 1 — xoymmmumaTop, 2 — TelecKo



Ecii K COOCHOCTH NOAIIMIIHUKOBBIX OINOP HE NPEIBABIAIOT BBICOKHX
TpeOOBaHMUl, TO €€ ONPENENSAIOT C MOMOILBI HATSIHYTOM CTPYHBI, KOTOpas CIIy>KUT
r€OMETPUYECKOM OCBIO MPOBEPAEMBIX OMNOp, MU IITHUXMAcca. DTOT CHOCOO MOXKHO
MCIIOJIB30BaTh M MPU BEPTUKAIBHOM U IIPU TOPU3OHTAIIEHOM PACIOJI0KEHHH OIOP.

KoHTponb ocymiecTBIsAIOT —clienyronmM obpazoM. CTpyHy U3 CTaJbHOU
npoBosioku 0 0,3...0,5 MM TPHUKPEIUSIIOT K CTOMKE Tak, 4YTOOBI €€ MOXHO OBLIO
nepeMeniaTbh B BEPTUKAIBHOW M TOPU3OHTAIBHOU MIOCKOCTSAX. OJMH KOHEIl CTPYHBI
KPEIsT K CTOWKE HEMOJBM)KHO, & BTOPOU MPOMYCKAIOT Yepe3 POJIMK U MOJIBEIIUBAIOT Ha
HEM TIpy3, KOTOpBIA JOJIKEH OBbITh TaKUM, YTOOBI OOECHEUYUTh HATSKEHUE CTPYHBI
yCWJIUEM, TMPUMEPHO PaBHBIM IOJOBUHE TIpeliesia MPOYHOCTH ee MmaTepuana. Yem
CUWJIbHEE HATSHyTa CTPYHa, TEM BBIII€ TOYHOCTh KOHTpoJs. [lo BbicoTe cTpyHY
YCTaHaBJIMBAIOT TaK, YTOOBI OHA COBIIAJajia C MOJOKEHUEM I'€OMETPUYECKOM OCH OI0p,
YKAa3aHHBIM Ha 4eprexe. PaccTossHus OT HATSHYTOW CTPYyHBI 1O IOBEPXHOCTEH
pPacTOYKH KOpITyca JOJDKHBI OBITH paBHBI MKy coOoi (puc. 45, 0). I[Ipu ycraHoBKe,
CTPYHbl 3TH  pPACCTOSHHUA y KpallHUX OMNOp  ONPEAENSIIOT C  [OMOIIbIO
MUKPOMETPUYECKOTO HYTpoMepa. 3aTeM 10 HATAHYTOM CTpyHE, HCHOJb3Yys
MUKPOMETPUYECKUI HYTPOMED, BHICTABIISIOT MPOMEKYTOUHBIE OTIOPHI.

B tex cnyuasx, koraa Tpedyercsi MOBBICUTh TOYHOCTh YCTAHOBKH OIOP, CTPYHY
MOJKJIIOYAIOT K 3JIEKTPUYECKON cXeMe HU3Koro HampsbkeHus (puc. 45, B). B MoMeHT
KacaHHsI U3MEPUTEIIbHBIM HHCTPYMEHTOM CTPYHBI M PACTOUYKH B KOPITYCE MOJITUITHUKA
MIPOUCXOIUT 3aMBbIKAHUE AEKTPUUECKOM LIETIH U 3aT0PAETCsl CUTHANIbHAS JIAMITIOUKa.,

HauOonbiias TOYHOCTH  KOHTPOJS  COOCHOCTH  MOJAIIMITHUKOBBIX  OTIOP
oOecrieunBaeTcsi TMpPU HCIOJIB30BAHUM ONTHYECKUX METOJOB C MPUMEHEHUEM
CICHMAIbHBIX IPHOOPOB — Teleckoma u  Koiumartopa (puc. 45, 1) wim
aBTOKOJUIUMATOpa M 3epkaina. Jias oco00 TOYHOro IEHTPUPOBAHUS MOAIIMITHUKOBBIX
OMOp MPUMEHSIIOT AaBTOKOJUIMMATOpP C JIA3€pHBIM YCTPOMCTBOM, HCIOJIb30BAaHUE
KoToporo ooOecreuuBaer ToyHOCTh 10 0,8 MkM Ha 1 M JJMHBI TpU JTUHEHHBIX
U3MEPEHUSIX U J0 2' — IPH YIJIOBBIX.

JUist KOHTPOJsT TOYHOCTH COOPKH OTAENBHO CTOSUIMX MOJIIMITHUKOBBIX OIOP
NPUMEHSIOT METOJl HM3MEPEHMs] Harpy3o0K IMOJ KaXIOol M3 HUX C TOMOUIBIO
nuHaMoMmeTpoB. IlocaenHne ycTaHaBIMBAIOT B JIanax MOAIIMITHUKOBBIX OIOP M MO MX
MIOKa3aHUSAM PETYIUPYIOT MOJOKEHHE OCEH; IOoCie 3TOro KOpmyca MOJUIMIHUKOB
3aKpEIUISIOT. DTOT METOJ MPUMEHSIOT MPU KOHTPOJIE COOCHOCTH KPYMHOTaOapuUTHBIX
MOAIIUITHUKOB, HATPUMEP MOAIINIHUKOB BaJOB KPYITHBIX MOPCKUX U PEYHBIX CY/IOB.

B coorBercTBUM C TEXHHMYECKMMM TpeOOBaHUSAMHU K H3AENIUAM Iocie COOpKH
MOJIIINITHUKOBBIX Y3JIOB MPOBEPSIOT pailaibHOE U OCEBOE OMEHHUs Bajia, MOCTYIUICHUE
Macjia K OIOpaM, ypOBEHb IIyMma; BBINOJHSAIOT TAaKK€ IPOBEPKY HA OTCYTCTBHUE
3aeaHus Baja MpU MycKe U ocTaHoBKe. [locie ucnblTanus moj Harpy3Kou MOIIIUITHUK
pa3z0uparoT, IpoOBEPAIOT paboune MOBEPXHOCTU HA OTCYTCTBUE 3aJMPOB U MPOMBIBAIOT
J€TaJH, MOCJE YEro OCYIIECTBIIAIOT OKOHYATEIbHYIO0 COOpPKY, PETYJIMPOBKY U OOKaTKY
MOAIIMITHUKOB TOJT HATPY3KOM.

KoHTpoiis pe3600BbIX COSTUHEHUN
Hane:xxHOCTP M JTONTOBEYHOCTh PE3bOOBBIX COSIUHCHHH B 3HAYUTEIBHOM
CTEIICHH OIPEACIAIOTCS TMPABHIBHOCTHIO HMX 3aTSHKKH B Iporecce cOopku. B




TeXHUYECKUX YCIOBUSAX Ha COOPKY OTBETCTBEHHBIX pE3bOOBBIX COCIWHEHUN
YKa3bIBAIOT MpPEJEIbHbIE 3HAUEHUS KPYTSIIEr0o MOMEHTA 3aTSKKU raek U BUHTOB. B
MIPaKTUKE HaumOoJiee paclIpoCTpaHEH CIOCO0 KOHTPOJS YCWIMS 3aTsDKKU  C
MPUMEHEHUEM TMpEACIbHbIX U JUHAMOMETPUYECKUX Kitoueh. [IpoKOHTpoIMpoBaTH
3aTSHKKY PEe3b00BOr0 COEAMHEHUS] MOYXXHO M3MEPEHUEM YJUIMHEHUs O0dTa U IUNUIbKA
UHAMKATOPOM WJIM MUKPOMETPOM. MUKPOMETPOM U3MEPSIOT JUIMHY pe3b00BOM AeTalln
J0 U TOCie 3aTSHKKA Pe3bOOBOTO COENMHEHHUS; Y/UIMHEHHE OolTa H3MEpSIoT
UHAUKATOPOM C TMOMOIIbI0 KOHTPOJBHOTO ITU(TA, KOTOPHIA YCTAHABIMBAIOT B
CIeIMaIbHOM OTBEPCTUH OOJITA.

KoHTpoJib kauecTBa cOOPKU HATPABJISIOUIUX

MoHTaxx cOOpOYHBIX EAUHUI] C TOCTYNaTeNIbHO JIBIKYIIMMHUCS YacTsIMU
CBOJIMTCSL K OTJIECJIKE MOBEPXHOCTEN HAMPABIAIOIINX, IPUTOHKE MO0 HUM CONPSTaeMbIX
JeTajed U PEryJIupOBaHUIO 3a30POB B COCIMHEHUSAX.

CoOpanHble y37bl B TIEPBYI0 OuY€pedb NPOBEPAIOT HA IUIOCKOCTHOCTD,
[MapaJuIeIbHOCTh U MEPIECHINKYISIPHOCTh MOBEPXHOCTENW Hampasisomux. Kpome toro,
HaIpaBJSIOIIME  MPOBEPSIOT  HAa  MPABWIBHOCTh  I€OMETPUYECKOH  (POPMBI.
['eomerpuyeckyto ¢GopMy HAIpPABISIIONMX KOHTPOJUPYIOT € MOMOIIBIO YTIOMEPOB,
1m1abJ10HOB WK TUT. [Ipu UCTIOMB30BaHUH TTUT KOHTPOJIb OCYIIECTBIISIOT HAa KPACKy, a
BO BCEX OCTAJIbHBIX CIy4asiX MOJIb3YIOTCS METOJIOM CBETOBOM IIEIH.

IIpoBepka MIOCKOCTHOCTH MOBEPXHOCTEW HAMPABISIOMIUX OCYIIECTBISETCA C
MTOMONIBI0 TTOBEPOUHBIX IJIUT — HA KPACKy WJIM METOJOM CBETOBOW mienu. B mepBom
Cly4yae MpOBEPKY MPOU3BOAT MO KOJIMYECTBY ISITEH KOHTAKTa HAa MOBEPXHOCTU 25X25
MM. IIpy KOHTpOJIE OTKJIOHEHHMH OT IUIOCKOCTHOCTH METOJOM CBE€TOBOM IIEIH
MOJIB3YIOTCS ITYTIOM.

IIpoBepka NpPSIMONMHENHOCTH ITOBEPXHOCTEN HAIPABISIIOIIUX OCYIIECTBISAETCA
METO/JaMH, KOTOpbIE€ NENSAT Ha JIBE Tpynmbl: 1) ompeneneHue YIJIOBBIX OTKIOHEHUH
OTJEJIBHBIX YYaCTKOB IPOBEPSAEMON MOBEPXHOCTH OT ATAJOHHOW IMPSAMON C MOMOIIBIO
YPOBHS; 2) onpeieSIeHUE JIMHEHHBIX OTKJIOHEHUH OT 3TaJOHHOUN MpsIMOiA.

Jlns onpeneneHus OTKIOHEHWUH OT NPSAMOJMHEWHOCTH NPUMEHSIOT JIMHEUMKHA C
paccrositnuem Mexay omnopamu 250, 500 u 1000 MM M ypOBEHb C LIEHOW NI€JICHUS
0,04..0,6 mm na 1000 MM jgmunel. Hawmbonee pacnpocTpaHeH KOHTPOJb
NPSIMOJIMHEMHOCTH C MOMOIIBIO JIMHEEK, HO YPOBEHb 00OecreunBaeT 00jiee BBICOKYIO
TOYHOCTh M3MEpeHHs. XOpOLIME pe3yibTaTbl IMOJYYarT TakXke, MpOBEPS
MPSAMOJIMHEUHOCTD C UCMOJIb30BAaHUEM CTPYHBI U MUKPOCKOIIA.

IIpoBepka neprneHANKYISIPHOCTH MTOBEPXHOCTEN HANPABIIAIOIINX TPOU3BOIUTCS,
KakK IPaBUJIO, ¢ TOMOUIBIO YTOJIBHHUKOB, Pa3Mep U KOHCTPYKLMS KOTOPBIX 3aBUCUT OT
PAacCMoJIOKEHUSI KOHTPOJIMPYEMBIX ITOBEPXHOCTEM WM YriIoMepoB. B Tex ciydasx,
KOTJIa  YrOJIbHUK  HENPUTOJACH [JIi  KOHTPOJIS, MPUMEHSIOT  CIeUHalbHbIC
MPUCTIOCOOJICHHUS.

KomruekcHble METOBI KOHTPOJISI MPUMEHSIOT I OJHOBPEMEHHOW IMPOBEPKU
MPSMOJIMHEWHOCTH, NApPaJUIEIbHOCTH W CIUPAIBHOW HW30THYTOCTH IOBEPXHOCTEU
HaIPaBJISIONINX, MCIOJIb3Ys CIEUUATbHBIE MPUCIOCOOIEHUS U MOCTHUKH, B KOTOPBIX
OOBIYHO MCIOJIb3YIOT UHAMKATOPHI YaCOBOIO THUIIA.

KonTposb C6ODKI/I PEMCHHBIX IIEPCaaU.




[lepen ycraHOBKOH Ha BaJl IIKUB TIPOBEPSIOT HAa OHEHHE, BBI3BIBAIOIICE
MOBBINICHHYI0O WHTEHCUBHOCTh M3HOCA TOJIIMITHAKOBBIX omop. [IpoBepky Ha OueHue
OCYIIIECTBIISIIOT C IOMOINBI0 pelicMaca-uepTwiku (puc. 46, a) wiam wHaMKatopa. B
MIEPBOM CJIydae YHCIIOBOC 3HAUCHUE OWECHHS YCTaHABJIMBAIOT IIIYIIOM, & BO BTOPOM —
OTCYETOM I10 IIKaJIe HHIUKATOPA.

WLy 1 4f Pucynox 46 - KouTpoas
. = B3aMMHOTO PACIOJIOKEHHUSI BaJIOB
5 PEMEHHOU Tiepe1aud BBITIOTHEHUEM

IPOBEPOK:
- a - OCEBOTO M PaJHaIbHOTO

? 2 , Ouenus mkuBa (peficmacom), 0 -
E %E IIPSIMOJINHEUMHOCTH OCEW IIKUBOB
(oTBECOM ® cTpenkamu), B -

2 MAPAJICTIBHOCTH  OCEM  IIKUBOB
(;maHElKOM), T - mapauIeIbHOCTH

oceii mkuBoB (oTBecom); 1, 2 -
. IIKUBBI ITepeIadn

[IpstMoIUHEHHOCTS Oceli MKHUBOB (MX pACIIOIOKEHHE Ha ABYX IMapajlleibHBIX
Bajiax) ONpPEIE/AIOT C IOMOINBIO cTpesiok u oTrBeca (puc. 46 6). IIpoBepky B 3TOM
cilydae MpOM3BOAAT CieAyromuM oOpa3oM. Ha Baibl BMECTO HMIKMBOB YCTaHABIMBAIOT
BTYJIKH CO CTPEJIKaMHU TakK, 4TOOBI MOCJIEIHNE COMPUKAcCAIUCh cO IHypoM. Eciu mocie
noBopota BajoB Ha 180° cTpenku HE CONMPHUKACAIOTCS CO IMIHYpOM, 3TO
CBUJICTEIBCTBYET 00 OTKJIOHEHWH OCH Bajia OT mapajuienbHOCTH. [lociie ycTaHOBKH
IIKWBOB HA TaKWe Bajbl IPU paboTe nepegaun OyaeT HaOI0aThCsl OueHue.

[IpoBepuTh B3aUMHOE PACIIOIOKEHUE OCEH BAJIOB PEMEHHOW MEpPEeIayr MOKHO U
JAPYTUM CIIOCO00M (KOCBEHHBIM). J[JIs1 3TOr0 UCHOJB3YIOT JTUHEHKY U IIIHYP C OTBECOM.
PebOpo nuHelku NpUKIagbIBAOT K TOPLIEBBIM MOBEPXHOCTSM IKUBOB, YCTAHOBJICHHBIX
Ha Bajiy (puc. 46, B), ¥ IJIOTHOCTH MPHUJICTAHUS OMPEACIAIOT C TMOMOIIBIO IIyIa, €CIIu
JMHEWKA TPUJIETAET HEIUIOTHO, 3TO CBUAETENBCTBYET O IEPEKOCE OCEM MNEperayu.
Nsmepenue 3a3opa npousBoasT B Toukax A, b, Bu I

[Tpu KoHTpoOJIE ¢ MOMOIIIBIO OTBeca (puc. 46, T) U3MEPSAIOT PaCCTOSIHUE OT IIHYpa
70 TOPIEBBIX ITOBepXHOCTeH ImKkuBOB B Toukax A, b, B u I'. Komebanme 3TOro
PACCTOSIHUSI TAKXKE CBUAETEIBCTBYET O NIEPEKOCE OCEH.

[Tepen ycTaHOBKOM Ha Bajl MIKKUBHI JIOJDKHBI OBITH OTOATaHCHPOBaHbI. Paznmnuator
nBa Buaa OalaHCUPOBKM — CTaTUYECKYI0 M JMHaMuyeckyro. (Crathuueckoit
OaJlaHCUPOBKE TIOJIBEPral0T OKOHYATEIHHO 00paboTaHHbIe MIKUBBI. OCYIIECTBISIOT 3Ty
0alaHCUPOBKY Ha MPU3MaXx, POJIMKAX U IUCKAX (PUCYHOK 47).
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Puc. 47. VYcrpoiicTBa I CTaTHYECKON OalaHCHPOBKH IIIKMBOB PEMEHHOMU
nepenayu: a — ¢ napajieIbHbIMU NPU3MaMu, 0 — poJIMKamMu, B — JMCKaMU

YcTaHoBKa ¢ mapauieabHbIMK npu3MaMu (puc. 43, a) mpejacraBisieT coOoi aBe
pacrojoKeHHBIC Ha IUIMTE IMapaJICIbHO JIPYT APYry CTOWKH (TyMOBI), Ha KOTOPBIX
3aKperieHbl, Mpu3MaTuyeckue Hampapistomue. [[puHiun O0anaHCUPOBKU Ha MpU3Max
OCHOBaH Ha TOM, YTO €CJIH HCYPaBHOBEUICHHYIO JIeTaib (IIIKUB) YCTAHOBUTH Ha CTCH]T
TakK, 4TOOBl OChb €€ BpallleHus ObLIa MEPHEHIUKYJSIpHA MpU3MaM, TO CUJa TSIKECTU
HEYPaBHOBEIIEHHOM MAacCChl CO3/1aCT BPAIIAIOIIMI MOMEHT, KOTOPBIM 3aCTaBUT JETAJIb
repeKaTbiBaThCsl 10 Ipu3MaM. Korma HeypaBHOBELICHHAas Macca 3alMeT KpaiHee
HIKHEE TI0JIOKEHHE, JIeTalb OyJeT HaXOAUTHCS B COCTOSIHUM TTOKOA.

Jlns mpoBeneHus 0aJaHCHMPOBKH Ha POJIMKOBBIX mpucrocodineHusx (puc. 43, 0)
neraigb (IIKMB) yCTAHABIMBAIOT Ha ONpaBKy. Ha pOJMKOBBIX MPHCIIOCOOICHHUIX
OaJlaHCUPOBKE MOJIBEPTatOT, KaK MPAaBUIIO, IIIKKUBBI OOJIBIIUX pa3MEPOB, MIOITOMY JIJIS €€
OCYIIECTBJICHUSI HEOOXOIUMO UCIOJIH30BATh COOPOUYHO-UCTIBITATENbHBIE CTCH/IBI.

banancupoBka Ha cTeHjae ¢ BpamaromuMmcs auckom (puc. 43, B) sBiseTcs
HanOoJiee COBEPIICHHOW, TaK Kak Ojarojaps pacloJIOKEHUIO JIMCKOB B Pa3HBIX
IJIOCKOCTAX YAAETCA 3HAYUTEIBbHO YMEHBIIUTH YroJl O U, CJIEIOBAaTEebHO, MOBBICUTh
TOYHOCTH OanaHcUpoBKU. Ha 000/ mIKMBa HAHOCST PUCKY M HECKOJBKO pa3 BpalaloT
IIKUB HA HOXEBBIX OMNOpax, KOTOPbIE OJDKHBI OBITh THIATEIHHO OTHLIM(GOBAHBI,
3aKaJieHbl M BBIBEPEHBI B TOPU3OHTAIBHOW MJIOCKOCTU. Eciu B mpolecce MpoBEpKU
IIKWB OCTAHABJIMBAETCS TaK, YTO PHCKA 3aHMMAET KaXIblii pa3 HOBOE MOJIOKEHHE, TO
ATO 3HAYUT, YTO IIKKUB COAIIAHCHUPOBAH M MOXKET OBITh YCTaHOBJIEH Ha Basl. Eciu pucka
MOCJI€ OCTAHOBKHU IIKMBA 3aHUMAET KaXIbId pa3 OAHO U TO ke IMOJOXKEHUE, TO ATO
CBUJICTEIILCTBYET O AMCOANaHCE, T. €. HWXKHSAS 4YacTh IIKMBA B MOMEHT OCTaHOBKH
TsDKeliee BepxHed. B aTom ciydae mIKMB cieAayeT oTOallaHCHPOBATh, UCIOJIb3Ys JBa
crocoba — yMEHbIIasi BEC HWIKHEM 4YacTH IMyTEM BBICBEPJIMBAHUS OTBEPCTUN WIIH
yBeJIMUMBasi BEC BEPXHEH YaCTH IyTEM BBICBEPJMBAHUS OTBEPCTUU M 3aJIMBKU HX
CBUHIIOM.

KoHTpoJib COOPKH IETHBIX epeaay.

[IpaBUIBLHOCTH 3alCTUICHUS e C 3yObsIMU 3BE3I0YEK 3aBUCUT OT B3aWMHOTO
PaCIOJIOKEHUS OCeH BAJIOB IIETTHOW MEpeladyd U B3aUMHOTO PACIIONOKEHUS 3BE3/I0UCK.
[IpoBepky coBmajeHHs] TJIOCKOCTEHW BpAIICHUS 3BE370YEK BBIMOJIHSIIOT C TOMOIIBIO
IIHypa, a MpU HEOOJBIIUX MEXKIEHTPOBBIX paccTosHusAX (mo 1000 mm) momb3yroTcs
muHelnkon. [lpuknanpiBas ee peOpo K TopiiaM 3BE370YEK, MPOBEPSIIOT 3a30p MEXKITY
HAMH C TIOMOIIBIO ITyma. 3BE3I0YKY MPH 3TOM HEOOXOAMMO IMOBOPAYMBATH, YTOOBI
OTIPEIIEUTH 330D MPHU PA3TUIHBIX €€ TOJI0KCHHUSIX.

Ilerrs B mepenade MoKHA OBITH YCTAHOBJICHA TakK, YTOOBI €€ BEIyINas HUKHSS
BETBh HE ObLTAa CHUIBHO HATSIHYTA; 3TO YMEHBINACT Yaaphl MEXKIY 3yObSIMH 3BE3I0UKH U




3BEHBSIMH 1I€TIHM, OOECTIeUrBasl MJIaBHYIO paboOTy MOCIEIHEH U 3HAUYUTENbHO YMEHbIIas
ee wu3HOC. [l mepenmad, WMEIOMMX 3BE3JA0YKHM C OCSIMH, PACIOJOKEHHBIMU B
TOPU30HTANBHOW IJIOCKOCTH, TPOBUCAaHWE IeNMu He JOmkHO mpesbimarh 0,02
MEXKIICHTPOBOTO PACCTOSHUS, a IJs Mepenad co 3BE3J0YKaMU, HMEIOIIUMU OCH,
pacrojoXeHHbIe B BepTHKaNbHOM miockocT, — 0,002 MeX11eHTpOBOTO pacCTOsTHHUS.

KayecTtBo cOOpku IIeTHOM mepenadn MpOBEPSIOT, Bpallas 3BE3/10YKY BPYUHYIO
WK C TIOMOIIBIO pblyara. TakuM crocoOOM ONpeAessioT IUNIaBHOCTh U JIETKOCTh X0Ja
nepexayn. [Ipu BpamieHnn nepeaayu 1enb He JOKHA COCKaKUBAaTh, a KaXKI0€ €€ 3BEHO
JOJDKHO JIETKO CAAWUThCS Ha 3y0 3BE3NOYKM M CXOAMTH C Hero. [IpaBHIBHOCTH
CHEIJICHUS LENH U 3BE3/I0YKH ONPEAEISIOT BHEUIHHM ocMOoTpoM. Ilocne ucmbpitanHus
nepeaayy OTIeYaTKH OT TPEHHS BTYJIOK WU POJIUKOB O 3yObsl 3B€3/10YKH JOJKHBI OBITH
OJTMHAKOBBIMH Ha BCEX 3yObsAX M 3aHUMATh MPUOJIM3HUTENBHO 1/3 3y0a 1o BBICOTE, YTO
MIPOBEPSETCS] BU3YaJbHO U C MCIIOJIBb30BAHUS OOBIYHBIX CPEJICTB U3MEPEHUSI JTMHEHHBIX
pa3MepoB.

KoHTpoab 3y04aThiX niepenay

B 3aBuUCHMMOCTH OT B3aMMHOTO PACIIOJIOKEHUS TEOMETPHYECCKUX OCEH BajoOB B
MPOCTPAHCTBE 3y0UaThie Mepeaayu KIacCUuPUIMPYIOT CIEIYIOMMUM 00pa3oM: niepeaadn
C mapaJyieIbHBIMU OCSIMH; OCYIIECTBIISIOTCS UIMHAPUIECKUMU 3yO0UaThIMU KOJIECaMH,
nepeadyn C MEePeceKaroNIMMUCS OCSIMH; OCYIIECTBISIIOTCS KOHUYECKMMU 3yO04aThIMU
KOoJiecaMH,  MepeJayd  CO  CKPEUIMBAIOIIUMKCS  OCSIMH;  OCYIIECTBIISIFOTCS
MUJIUHAPUYECKUMH 3yO4aThIMU KOJIECAMH C BHHTOBBIMU 3YyObSMH, KOHUYECKUMHU
3y04aThIMU KOJIECAMU C BUHTOBBIMU 3YObsIMU, YEPBSIYHBIM KOJIECOM U YEPBSIKOM.

K xuHemaTudeckoil TOUHOCTH 3yOYaThIX Mepeaady MPEeabIBISIIOT TPU OCHOBHBIX
TpeboBanus: 1) HauboJbIIas JOMycKaeMas MOTPEHIHOCTh yIia MOBOPOTa KoJjieca MpHU
3alCIICHHM C JTAJOHHBIM 3yO4YaThiM KOJIECOM; 2) HOpMallbHas IIAaBHOCTH PabOTHI
3y0uaToro kojeca; 3) HOPMaJIbHbI KOHTAKT 3yObeB (TOYHOCTH PACIIOIOXKCHHS IATHA
KOHTAKTa COIPSDKEHUS 3yOheB 3y0UaThIX KOJIEC B Iepeiave).

He3aBucuMo oT kBanuTeTa 3y0UaThIX KOJIEC M TOYHOCTH Tepeaaund Ha OOKOBOU
3a30p B 3y0O4aThIX KojiecaX YCTaHOBJIEHBI HOpPMBI. [lomyckaemoe 3HaueHHUE OOKOBOTO
3a30pa I OWJIWHAPWYECKWX 3yOUaThIX Mepenad B 3aBUCHMOCTH OT XapakTepa
COTPSDKEHUS  JIeTajel  yKa3blBaeTCi B  COOTBETCTBYIONIMX CIpPaBOYHUKAX. B
MUJTUHAPUYECKUX 3yO0daThlXx Tepenadax OOKOBOM 3a30p HU3MEPSIOT B CEUYCHUSX,
MEePHEHANKYJISPHBIX HaMpaBleHUI0 3y0a, a B KOHHYECKUX — TI0 HaIpaBJIEHUIO,
MEPIEHANKYISIPHOMY TIOBEPXHOCTH 3YObEB y OOJBIIETO OCHOBAHUS JEIUTEIHHOTO
KoHyca. B 3amernnenuun OOKOBOW 3a30p YCTaHaBIMBAIOT TeM OOJbINMMA, 4em rpydee
oOpaboTtanbl 3yObsi kosneca. K 3ybuareiM Kojiecam, MOCTyMaroIuM Ha COOpPKY, W K
caMUM 3y04aThIM TiepeadaM MPEeabsIBISIOT CISAYIONINE TEXHUIECKHE TPeOOBaHUS

- 3yObs KOJIEC MPU KOHTPOJIE Ha KPACKy JOHKHBI UMETh TTOBEPXHOCTh KOHTAKTa,
coctasysronyto He MeHee 0,3 o anune 3y6a u 0,6...0,7 1o BeICOTE;

- buenwue Kojec (Kak paguaibHOE, TaK U TOPIIEBOE) HE JODKHO MPEBOCXOAUTh
MIPEICIIOB, YCTAHOBJICHHBIX TEXHUYECKUMH YCIIOBUSMHU JIJIsi COOMpaeMoii Tiepeiayu,

- OCH BaJIOB 110J] 3y0UaThie KoJieca JOKHBI ObITh B3aUMHO MapalIeIbHBIMU (J17151
UIMHIPHYECKON Tepeayn) WM B3aWMMHO MEPICHIUKYJISIPHBIMHA (1T KOHHYECKOMH
3yO04aTtoy mepeaadyd, OJIHAKO TMPU THEOOXOJUMOCTH YroJl MEXKAY OCSIMU MOXKET
OTJIMYATHCS OT MPSMOTO) U JIKATh B OJHOU TIOCKOCTH; I




- MEXIY 3yObSIMH KOJIEC JOJDKEH MMEThCS 3a30p, pa3Mep KOTOPOTO 3aBUCUT OT
CTENIEHU TOYHOCTH TIEpPeladyd | ONpenesieTcs MO TaOJMiaM COOTBETCTBYIOIIMX
CIIPaBOYHUKOB,

-coOpaHHasi cOOpoYHasi €ANHUIA JIOJKHA OBITh MCIBITAHA HA XOJIOCTOM XOAy U
II0J1 HArpy3Ko#M 1 00€ecreunBaTh MJIABHOCTh U OECIIYMHOCTh paOOThI Mepeadt, a TAKKe
YMEPEHHBIN HArPEB MOIIUITHUKOBBIX OIOP.

KoHTpoJib cOOpKM MMIUHIPUYECKOHN 3y0UuaToil nepeaayu

3yOuarblii BeHEI] Kojieca MPOBEPSIOT Ha paauanbHoe Ouenue. I[IpoBepky
3y04aThIX KOJec Ha OMeHUE MPOU3BOAST B LIEHTpaX, MOMeNas MEeK1y 3yObsiMu Kauop-
npoOKy, Ha KOTOpOM YCTaHaBIMBAIOT HOXKKY HWHAMKaTopa. IIpoBopaunBas Ban u
nepeKiIaabiBas Kanuop uyepes ABa-Tpu 3y0a, perucTpUpyroT MOKa3aHusl UHIMKATOpa; 1Mo
Pa3HOCTU MEXKIy HauOONBIIMM M HAUMEHBIIUM I[OKa3aHUSIMU ONpPENeNsioT OueHue
3ybOuaToro kojeca. Jljis mepenayd cpeaHedl TOUHOCTU paguaibHOE OMEHUE HE JOJKHO
npeseimath  0,02...0,05, a TopueBoe—0,08 mMm ma 100 MM nmamerpa Koseca.
bricTpoxoanbie 3y0uarbie mepeaadu, Kojeca KOTOPhIX UMEIOT nuameTp 6osee 500 mm,
JIOJKHBI TIOJIBEPTAThCS CTATHUECKONW OaTaHCHUPOBKE.

UtoObl 00ecnieyuTh MPaBWIBHOE 3allCIUICHHE 3y04aTol mepeaadur HeoOXOAUMO
00ecneunThb 3aJaHHYI0 TOYHOCTh MEKOCEBOTO PACCTOSIHHSI TIEpEAadu, KpOME 3TOT0, OCH
BaJIOB JIOJDKHBI OBITh B3aUMHO TapayieIbHbIMU. COOTBETCTBYIOIIEE PACCTOSTHUE MEKITY
OCSIMU JIOJDKHO OBITH BBIEP’KAHO B KOpIyce, I7le MOHTUPYIOT mepeaady. Paccrosinue
MEXIYy OCSIMU B KOPITyCE€ MOXHO U3MEPUTh, MOJIL3YsAch KanOpamu 1 u 3 u HyTpomepom
MHKPOMETPUYCCKUM 2 WM InTaHreHIupKyieM 5 (puc. 48). Eciu usmepenue npoBoasIT
C TTIOMOIIIBI0 MUKPOMETPHUUIECKOTO HyTpoMepa 2, K pacCTOSTHUIO MeX 1y Kanuopamu | u 3
npuOaBIAIOT TOJYCYMMY JMaMETPOB KalvOpOB, €CIM B TMPOIECCe H3MEpPEHUs
UCIIOJIB3YIOT IITAaHTEHIUPKYJb, TO OT U3MEPEHHOT'O PACCTOSHHS MEXKIYy Hapy>KHBIMU
MOBEPXHOCTSAMH KaJMOpPOB BBIUMTAIOT TIOJYyCyMMY HX auameTpoB. Ompenenus
PACCTOSIHUSI MKy OCSIMH OTBEPCTHH C OMHOW M APYTOH CTOPOHBI KOPIyca, B KOTOPOM
OyZeT CMOHTHpOBaHa Tepeaaya, Mo UX pa3HOCTH MOYKHO OMPEAENIUTh, HACKOJIBKO OCH
napajuiebHBl MEeXKAy co00il. PaccTosiHne oT OCHOBaHMSA KOpIyca O OCH OTBEPCTHS
H3MEPSIOT C TIOMOIIBI0 HHANKATOPpa 4, KOTOPBIM HACTPAUBAIOT IO OJIOKY KOHIIEBBIX MEP
JUTHHBI C YY4ETOM THAMETPOB KaJTHOPOB.

[Ipu ycraHoBKe 3y04aThIX KOJIEC HA BaJlax BCJEACTBUE Pa3IUYHBIX TPUYMH
MOTYT HaOJIOAAThCSl KauaHWe 3y0uaToro Kojieca Ha IelKe Baja, paJualibHOe OMEHUE
M0 OKPY>XHOCTH BBICTYIIOB, TOpIIEBOE OWEHME, HEMJIOTHOE NpUJIeraHue Kojieca K
Oyptuky Bana. Kauanuwe mpoBepsitoT, 0OCTyKMBasi HaIpeCCOBAaHHOE Ha Bajl 3yOdaroe
KOJIECO MOJIOTKOM C OOMKOM, BBITIOJTHEHHBIM W3 Meau win amomunus. [IpoBepky Bana
C YCTaHOBJICHHBIM 3y0UYaThIM KOJIECOM Ha PaJUalibHOE U TOPIIEBOEC OMEHUS MPOU3BOISAT
B IICHTPAaxX WX Ha npu3Max (puc. 48).




Pucynox 48 - Cxembl MpOBEPKH PACIIOIOKEHUS OTBEPCTUH B KOPITyCE PEAYKTOpa U
OouenHus 3youareix xouec: 1, 3, 8 — xanubpsel, 2 — HyTpoMep MUKpOMETpUIecKuid. 4, 6, 9,
10 — uHAMKATOpBI, 5 — IITaHTCHIUPKYJIb, 7 — BHUHTHI, 11 — mpoBepsemoe 3yduaroe
KOJIECO.

JIJ11 KOMIUIEKCHOT'O KOHTPOJII OCEH OTBEPCTHM B KOPITYCHBIX JETAJIAX MPUMEHEHHE
neHtparop. Jnsg  u3MepeHHsT  MEXKILEHTPOBOI'O  pAcCTOSHUS,  OTKIOHEHUS  OT
NapajuleIbHOCTH U TEpeKoca OCel OTBEpPCTUH MPUMEHSIOT JABa LIEHTpaTopa, KOTOpbIe
YCTaHABIIMBAIOT B OTBEPCTHs CHauyajga C OJHON CTOPOHBI KOpIyca, a 3aTeM C JIPYrOu.
N3mepenust npou3BOAAT MEXYy KOHTPOJIbHBIMU IIEHKAaMU IIMUHJIENS C TIOMOILBIO MUKPO-
METPUUYECKOT0 HyTpOMepa TaK e, KaK U IPU UCIIOJIb30BaHUU KaTHOpOB.

OdeHb BaKHBIM IPU MOHTa)Xe 3y0uUaThIX KOJIEC B KOPITYC SIBJISIETCSI OIpEJEICHHE
OO0KOBOTO 3a30pa B Iepeaaye, KOTOPOE OCYIIECTBISIOT HIYNOM WM WHANKATOPOM (pHcC.
49, a). K Banmy onHOoro m3 3y0dYaThIX KOJEC KpPEMAT MOBOJIOK 2, KOTOPBIA ymHpaeTcs B
HOXKY HMHAWKAaTopa |, yCTaHOBJIEHHOTO Ha Kopmyc mnepemaud. [loBogok ¢ BamoMm u
3yOUaThIM KOJIECOM TOBOPAYMBAIOT, YACPKUBAsI OT MTOBOPOTA BTOPOE KOJIECO 3alleTICHUSI.
Tax kak BTOpOe KOJIECO HETOABM)XHO, TO TIEPBOE MOXET OBITh MOBEPHYTO TOJHKO Ha Be-
JMYHHY, COOTBETCTBYIOILIYIO OOKOBOMY 3a30py. I1l0 OTKIOHEHHWIO CTpENKH HHIUKATOpa,
NPUBEICHHOMY K paauycy HadyaJbHOM OKpYKHOCTH 3yO4yaToro KoJjieca, OINpeNeisitoT
HOMHHAJIBHOE 3HAYeHHE OOKOBOIO 3a30pa.

Eciu B 3yOuaroil mnepenaye NPUMEHSIOT Kojieca, MOIYJb 3yObEB KOTOPBIX
npeBbIIIaeT 6 MM, TO OOKOBOM 3a30p OMPENENSIOT, TPU-UEThIpE pa3a MPOKaThIBas MEXKIY
pa3HbIMU 3YObSIMU COIPSTa€MbIX KOJEC CBUHIIOBYIO IPOBOJIOKY, AJMHA KOTOPOH TOJKHA
ObITh paBHa ainuHe 3y0a. ToNIMHY NPOBOJIOKM TOCHE MPOKATHIBAHUS MPOBEPSIOT C
MOMOUIbI0 MUKPOMETpA.



Pucynok - 49. Usmepenue

OOKOBOTO 3a30pa B
UUAJIMHIPUYECKOW 3y0uaToil mepe-
gaue: 1 — wuHAWMKaTOp, 2 —
MOBOJIOK

KauecTBo 3ameruieHuss coOpaHHO 3yOuaToil mepenadud MPOBEPSIIOT HAa KpPacky.
3yObsl MEHBILIETO KoJieca (LIECTEPHH) MOKPHIBAIOT TOHKUM CJIOEM KPACKU U TOBOPAYUBAIOT
nepeaadyy Ha onuH oOopot. Ilocie 3Toro mo orneyaTkaM Ha CONPSDKEHHOM 3yO04aToM
KOJIECE CYJIAT O KaueCTBE COOPKH, CPaBHHMBAs MOJTYUYEHHBIE OTIIEYATKU C YCTAHOBJIEHHBIMU
HOopMamu. OOBIYHO IS Tepeady CpeAHEN TOYHOCTH OTIEYaTKU KPACKH HA COMPSIKEHHOM
3y04aToOM KoJiece JOKHBI PacoiaratbCs B CpeIHEH 4acTu OOKOBOM MOBEPXHOCTH 3yOa U
3aHUMATh IUIONIAb, COCTABIAIONTYI0 50.-.60% BbICOTHI K HE MeHee 70% muHBI 3y0a (puc.
50, a). Eciii maTHO KOHTaKTa HEMPAaBUJILHO PACIIOJIONKEHO HA TTOBEPXHOCTH 3y0a MIIM €ro
IUIOIIAJIb HE COOTBETCTBYET M3JIOKEHHBIM BbIIIE TPEOOBAHUSIM, 3TO CBUIECTEIILCTBYET O
HEKa4eCTBEHHON cOopke nepenayu. B 3aBUCMMOCTH OT PacroyioKEHMsI MATHA KOHTAKTa
MOXHO YCTAHOBUTH COOTBETCTBYIOIIHME J1€(PEKThl COOPKM UMIMHAPUYECKON 3yOuaToil
nepeaayu.

B S Pucynok 50 - Pacnionosxenue nsTeH

KOHTAaKTa MPHU KaueCTBEHHOU cOOpKe (a) u
| /5)
/5) -

HEKa4YeCTBEHHOM cOopke (0, B) 3y0uaToit
nepeaayn
KoHTpoab COOpKM KOHMYECKOM 3y0UaTon nepeaauu
OCHOBHBIMM TTapaMeTpaMH, XapaKTepU3yIOIIMMHU KOHUYECKYI0 3y0UaTyto nepeaaqy,
SBJISTIOTCSL  CJICAYIOIIME: MEXOCEBOW yroj Mepeaadd; YroJl HadajJbHOTO KOHyca st
KaXJIOr0 U3 KOJec mepefadyu; MOAYJIb 3yOuaToro 3alleljIeHUs;, YHUCIIO 3yOheB 3yO0daThIX
KOJieC Tepeaauu; JJIMHa 0o0pa3yrolleld HadalbHOro KOHyca. TexHuueckue TpeOoBaHUS,
npeabsIBIsAeMble K KOHMYECKMM 3y04yaThIM TIepeladyaM, B OCHOBHOM aHaJIOTHYHBI
TEXHUYECCKUM TpEeOOBAaHMAM, KOTOPHIM JOJDKHBI YIOBJICTBOPATH IMIMHAPHYCCKHC
rnepeaayvmu.




[IpaBUILHOCTh YCTAHOBKM Ha Bajlly KOHMYECKOrO 3yO4aToro Kojeca U HaJudue
paauanbHOro OWEHUSI OMPEACISIIOT MO PACIOJIOKEHHIO MITeH KoHTakTa (puc. 51, a...r),
BBOJISI KOHUYECKOE 3y0YaTOE KOJIECO B KOHTAKT C JIPYTMM TAaKUM K€ KOJECOM, KOTOpOe
MIPUHATO HA3bIBATh STAJOHHBIM.

Pucynok 51 - PacnonoxkeHwe IATEH KOHTAaKTa IMpPH KOHTPOJE Ha KpackKy
KOHUYECKOW 3yOuaToil mepegaud: a — IMPU NPaBUIBHOM 3allelieHuu, 0 — TIpu
HEJIOCTaTOYHOM 3a30p€ B IMepenade, B, I' — MPU HENPABUIBHOM MEXIEHTPOBOM
pacCTOHUMN

[Ipexxne yeM NpUCTYNUTh K YCTAaHOBKE BajlOB C 3yO4YaThIMHM KOJIECAMU B KOPIYC,
HEOOXOJMMO TPOBEPUTH PACIIONIOKEHWE B HEM OTBEpCTH moj Baibl. [IpoBepky 3Ty
OCYUIECTBJISIOT € MOMOIIBIO KaauOpoB | W 2, KOTOpblE LEHTPUPYIOT B OTBEPCTHSX
Kopmyca (puc. 52, a). Ecim ocu oTBepcTHil B3aUMHO NEPIEHIUKYISAPHBI, KamuOp 1
cBOOOJHO BXOIWT B OTBepcTHE KaiumbOpa 2. JIms KOHTPOJS MEPIEeHIUKYISIPHOCTA OCEeH
UCIIONB3YIOT U Jpyrou cmocob (puc. 52, 6). Ocu OTBEpCTU MOXKHO CUUTATh B3aWMHO
MepPHEHANKYJISPHBIMU, €CIH Jianka KanuOpa 1 miaoTHo, 6e3 MpPOCBETOB, MO BCEHl JJIMHE
npujieraeT kK ooOpasyromei kaauopa 2. IlepneHauKyIsIpHOCTh OCEH IPOBEPSIOT TaKKe
ONpPaBKaMU CO CPE3aHHBIMHU /10 OCHU KOHIIAMH (OCH B3aUMHO MEPIICHANKYJISIPHBI U JIEKAT B
OJIHOM INTOCKOCTH, €CJIM CPE3aHHBIE MTOJIOBUHBI KOHIIOB OMPABOK IIJIOTHO IMPHWJIETAOT APYT
K JIpYTy; 3a30p MEX1y HUMU KOHTPOJUPYIOT LIYTIOM.

a) 2
Pucynok 52 - CrnocoObl KOHTPOJISI PacIOIOKEHUS OCEl OTBEPCTUH B KOpILyce
peayKkTopa KOHMYECKOW 3y0uaTol mepenaud: a — KaauOpoM C OTBepCcTHEM, 6 —

KaJmuOpoM ¢ Jankoif; 1, 2 — xaauopsl

Jlyist Toro 9TOoOBI O00ECTICYNTh HOPMAIBHYIO pabOTy 3yO0daThIX KOJIEC KOHMYECKOU
3yOuaToil mepeaaur, HE0OOXOIUMO OTPETYIUPOBATH OOKOBOW 3a30p MEXKIY 3yObsSIMHU KOJIEC
710 3aJIaHHOTO 3Ha4YeHHUs. EClii KOHCTPYKIIMSA Mepeiadu MO3BOJISET, T. €. TOCTYI K KoJiecam
cB0O0OIeH, O0KOBOM 3a30p mpoBepstoT urynom. [Ipu 6ombmiux (cBeime 10 MM) MOIyIsSX



KOJIEC MEepPeJayu 3a30p MPOBEPSIOT C MOMOIIbIO CBUHIIOBBIX IPOBOJIOYEK TaK XKe, KaK 3TO
JeNatoT MPHU KOHTPOJIe OOKOBOTO 3a30pa B IIJIMHAPUYECKUX 3yOUaThIX Mepenayax.

BokoBbie 3a30pbl B IepeAadyax MOBBILIEHHOW TOYHOCTH MPOBEPSIOT C MOMOUIBIO
uHaukaropa. CTOWKY NOCIEIHEro 3aKpeIuIsIloT Ha KOpIIyCE, a €ro HOXKKY BBOJAT B
KOHTAaKT C OJHUM U3 3yObeB 3yOuaToro kojieca (BTOpo€ 3y04aToe KOJECO 3aKPEIUISIOT).
[lokauuBasi Kojeco, MO OTKJIOHEHHUIO CTPEJIKHM WHIUKATOpA OIPEACNSIOT YHUCIOBOE
3HauYe€HHE OOKOBOTrO 3a30pa TaK >Ke, KaK 3TO JIeJaloT MpHU KOHTPoJie OOKOBOrO 3a30pa B
MWIMHAPUYECKUX 3yOUaThIX nepefavyax. B KoHMuUecKHX mepeaaydax, HOCTYN K KOTOPBIM
3aTpy/AHEH, OOKOBOM 3a30p MPOBEPSIOT TaK K€, KaK U B aHAJOTUYHBIX HUIUHAPUYECKHUX
3yO4aThIX mepeaayax.

[Tocne Toro kak B KOHMYECKOM Mepeaaue OTPEryIupoBaH OOKOBOM 3a30p, KAUECTBO
cOOpKH TMPOBEPSIIOT Ha Kpacky. s ATOro TOHKHM ClIOMl KpacKW HaHOCST, Ha JBa 3y0a
Ka)KJIOTO U3 KOJIEC MEpeAayuu, IPUIEM 3yObsl CTaparOTCsl BEIOPATh TaK, YTOOBI MEXITY HUMU
OBLJIO BO3MOXKHO OOJIbIIIEE YMCIIO YUCTBHIX 3yObeB. [locie HaHeceHust Kpacku 3yOdarbie
KOJIeCa MOBOPAYMBAIOT B HANpPABJICHHHM paOOThl MepeJayd W 1O OTIeYaTKaM KpacKu
(mATHaM KOHTAaKTa) CyAST O KadecTBe cOOpku mepenayu. [I9THO KOHTaKTa JOJKHO
pacrionaratbCs Ha OOKOBOM MOBEPXHOCTH 3yOa OJIM)KE K €ro TOHKOMY KOHIlY, HO HeE
JOXOAHTH 10 Hero (cM. puc. 106, a). IIpu npaBuiabHON COOpPKE MATHO KOHTAKTa JOHKHO
3aHuMaTh He MeHee 70% rmuiomanau 3yba (o BbIcOTe W JUIMHE). [ KOHTPOJIBHOTO
CpPaBHEHHUS TaKO€ IISITHO [OJDKHO OBITh IOKa3aHO B COOPOYHOM 4YEPTEXKE WU
TEXHOJIOTUYECKON KapTe Ha COOPKY.

KoHTpoJib cO0OpkH YepBAYHON Mepenadyn

[Tocne ycTaHOBKH CTOIIOPOB YEPBAYHOE KOJIECO MTPOBEPSIOT HA paiuajibHOE OUEHHE.
VYcTaHoBKa YEpBSYHOTO KOJieca Ha BaJl M €0 MPOBEPKA MPOU3BOIITCS TaK K€, KaK U TPH
MOHTaX€ Ha BaJI HUJIMHAPUUECKHUX 3y0UaThIX KOJIEC.

IIpu cOopke 4YepBSYHOW mMepesadyd OCOOEHHO BAaXKHO O0ECHeYUTh MPABUIIBHOE
3alleTVICHHe 4YepBsika M YepBAYHOro koisieca. s 3TOro HEoOXOAMMO, 4YTOOBI YroJl
CKpELIMBaHUs MX OCE M MEXKLUEHTPOBOE PACCTOSHHUE COOTBETCTBOBAIM TPEOOBAHUSM
yeprexka. CpeHsisl MIOCKOCTh YEPBSIYHOIO Kojleca JOJIKHA COBMAAATh C OChIO YEpBAKa, a
OOKOBO 3a30p B 3alIEIJIEHUH — COOTBETCTBOBATH TEXHUYECKUM TpeOoBaHusAM. [loaTomy,
NpexXae YeM NPUCTYNUTh K YCTAHOBKE YEpBSIKA M YEPBIYHOIO KoOJIECa B KOPIIYC,
HEOOXOJUMO TMPOBEPSIOT MEXKOCEBOE PACCTOSIHME OTBEPCTUM IOJ HUX YCTAaHOBKY WU
B3aMMHOE PACIOJIOKEHUE OCEH ITUX OTBEPCTHI. MEKOCEBOE pacCTOSSHUE KOHTPOIUPYIOT
C MOMOIIBIO CHEIHATBHBIX, YCTAHABIMBAEMBIX B KopIyc ompaBok 1 u 2 (puc. 53, a).
MuKpoMeTpru4eCKUM HyTPOMEPOM 3 U3MEPSIOT PACCTOSIHUE MEXKTY ONPABKAMH.

[IpoBepky yria CKpellMBaHUs OCEW OCYIIECTBISIOT CIEAYIOIIMM 00pa3oM (pHucC.
53,0). BMecTo Bana 4epBsIMHOTO KoJieca U YepBsKa B KOPIYC YCTaHABIUBAIOT OMPABKU | 1
2, Ha OJIHY M3 KOTOPBIX HA/IEBAIOT phlUar 4 ¢ MHAUKATOPOM 5. Prluar ycTaHaBIMBAIOT Tak,
YTOOBI HOKKA MHAMKATOpa MOIJIa KacaThCs TOYEK M M N Ha MOBEPXHOCTH OMpaBKu 1,
BBICTYIAIOMIEH U3 KOpIyca ¢ MPOTUBOMOJIOKHBIX CTOpOH. Eciu nokazanusi ”HAMKATOpa B
ATUX TOYKAaX OJIMHAKOBBI, 3TO CBUAETEIBCTBYET O TOM, YTO Bajibl CKPEIIMBAIOTCA O]
yriom 90°.




Puc. 53. KonTposnb pacmoyniokeHus oceil OTBEPCTHIl B KOPILyCE YEPBSIYHOTO
pEeIyKTOpa BBIMOJIHEHUEM IIPOBEPOK: a — MEXKOCEBOIo paccTosiHusd, 0 — yria
CKpemuBaHusa oceil; 1, 2 — chenuanbHble ONpaBKU, 3 — MHUKPOMETPUUECKHIA
HyTpOMEp, 4 — pblyar, 5 — UHAUKATOP

Jlns Toro 4ToObl cOOpaHHYIO Iepenayy MPOBEPUTh HA COBMEIIECHUE CpEeaHel
MJIOCKOCTH YEPBSIYHOTO KOJIECA C OChIO YEpBsIKAa, MPOBOASAT KOHTPOJIb Ha Kpacky. IIpum
NpaBWILHO COOpaHHOM Tepenaye Kpacka JoJkHa TOKpbITh He wmeHee 50...60 %
MOBEPXHOCTH KaK7aoro 3yba kojeca (puc. 54, a). Ecim cpemHss TUIOCKOCTh KoJjeca
CMEILIEHa OTHOCUTEIBHO OCH YEPBAKA, MATHO KOHTAKTa PACIOJOKHUTCA TaK, Kak 3TO
MOKa3aHo Ha pucyHke 54, 0, B. DBokoBOil 3a30p KOHTPOJHMPYIOT aHAJIOTUYHO
IWIMHIPUYECKOM TIepeaaye.

Puc. 54. PacnonoxxeHue mnOaTeH
KOHTaKTa TPH KOHTPOJIE Ha KPACKy Yep-
BSIYHOU TIepeIaun: a — IMPH MPaBUILHOM
3alerneHud, 0 — TpU CMEIICHUU OCHU
nepeaadn BIpPaBO, B — MPH CMEIICHUHU
OCH TIepeavH BIICBO

[Tocne cOopku 3yOuaThIX Mepeaad, Kak MpaBUiIO, MPOU3BOAUTCS HUX OOKaTKa, B
MpoIIecce KOTOPOH KOHTPOJIUPYETCS IUIABHOCTh W OCCITYMHOCTh pabOThI, TEMIIEpaTypa B
paboueii 30He U3/IeHs, OTCYTCTBUE YTEUKH CMA3KH | JIp. TapaMeTPhl KAa4eCTBa W3CIHS.



5 UcnieiTanusa

OkoHuaTenbHO COOpaHHBIM y3€l TMOocie KOHTPOJS HAPYKHBIM OCMOTPOM TIPH
HEOOXOJIMMOCTH TIOJBEPraeTcs HCObITaHUIO. McnblTaHWe NPOBOAUTCA ISl TPOBEPKU
KayecTBa COOPKM U pabOTOCIOCOOHOCTH Y3Iia, OMPENETICHUS €ro 3KCIUTyaTallMOHHBIX
xapakTepucTuk. Haubosiee YacTo UCHBITAaHUSM TMOJBEPTalOTCS JeTald U y37bl
TUIPABINYECKON U THEBMATUYECKOM aIapaTyphbl, a TaKKe UHbIE W3/1eus, paboTarolue B
YCIIOBUSX BBICOKMX JIaBJICHUN UM HAITPOTHUB CHIKEHHBIX (BIUIOTH 10 BaKyyMa) JTaBJICHUM.

5.1FI/IIIpaBHI/ILICCKI/IC N ITHEBMATUYCCKHUEC UCIIBITAHNUA

M'uapaBanyeckoMy WM MHEBMATUYECKOMY MCIBITAHUIO MOTYT MOABEPraThCsi Kak
W3CNNUsl WM WX Y316l B cOOpe, Tak W OTACNbHBbIC JAeTaiv. TakuM UCHBITAHUSIM
nojBepraeTcs OOJBIIOE KOJIUYECTBO ACTANCH, TAKUX KaK, HAIPUMEP, KPBIIIKA U TUIb3bI
HAJIMHIPOB, OJOKU HUJIMHIPOB, KOPITyCa Pa3IMYHBIX TUAPABINYECKUX U THEBMATUYECKHUX
HacOCOB U T. 1.

[IpoayBKOM CKaThIM BO3yXOM MOXHO TPOBEPUTH HAJIUYME CMA30YHBIX WIH
IPYTUX CKBO3HBIX OTBEPCTU B TOM CIIydae, €CJIM HE MPEACTABISAETCS BO3MOMKHBIM
IIPOU3BECTU UX OCMOTpP JAPYTUM crocobom. Taxke mpu MOATOTOBKE JeTajelt K cOopke
MHOTHE JETalld TOJIBEpraloTcs TUJIPABIMYECKOMY HUCIBITaHHIO (Hanbojee 4acTo — 3TO
KOPIIYCHBbIE  JIeTalii). [ 'WIpaBINYECKOE HWCHOBITAHUE TPOBOAUTCA JUIsl  MPOBEPKHU
HEIIPOHUIIAEMOCTH TOM WJIM HWHOM JETaJM, OTCYTCTBUSA PAKOBUH W MOPUCTOCTH. B
Ipolecce WCHBITAHUS W3JICTUN TMPU HEOOXOJUMOCTH MOTYT OBITh BBISIBISTBCS UX
AKCIUTYaTallMOHHBIE XapaKTEPUCTUKH, HAIPUMEp, MPOU3BOJUTEIBHOCTh HACOCA, PACcXO[l
Maciia u JIp.

[Ipy ucnbITaHUSX Y3JI0B HAa TEPMETUYHOCTh BO3AYXOM (ITHEBMOWCIBITaAHUS), O
FEPMETUYHOCTH y3Ja CYASIT 1O NPOHUKHOBEHHUIO BO3JyXa B MECTax COMNPSDKEHUS
nmoBepxHOCTEN aetasie. st Toro 9ToObl Jiydllle MOXKHO OBLIO 3aMETUTh MPOMYCK
BO3/lyXa, HEIUIOTHOCTU B COCAMHEHUSAX, MECTa COMNPSHKCHUM Jerajneid CMayuBaroT
MBUTLHON BOJIOM M TIO MY3bIPSIM, BO3HHUKAIOIIUM Ha MOBEPXHOCTH, CYAST O IUIOTHOCTH
COCIMHEHUSI U KadecTBa cOOpkH y3na. [Ipu MIOTHBIX COEIWHEHHUAX M XOpOoIIel cOopke
y3ja TMy3bIlpd Ha OOMBIJICHHBIX MOBEPXHOCTSX MOSBIATHCS HE MOJDKHBI. JIMOo uzmenue
OIYCKAaOT B BOAY, U M0 HAIMYUIO (OTCYTCTBHIO) MTy3bIPEN CYyASIT O TEPMETUYHOCTH.

[Ipy rumpouCHbITaHUAX 3aKPBIBAIOT 3aryIylIKaMU OTBEPCTHUS B U3JCIHUHM U MOJAIOT
BHYTPb JKHJAKOCTH (BOJY, MAacjo) TMOJ JaBJICHUEM, BEJIWYMHA KOTOPOTO 3aBUCUT OT
pabouero gaBiaeHUs y3ia (C yueToM BO3MOXXHOCTH €r0 KoJieOaHui).

Hanpumep, B onepaiuio UCTIBITAHUM KJIariaHa BXOAT CIASAYIONIUE TTePEX0Ibl:

1. YcraHoBUTH KJlanaH Ha CTEH B MPUCTIOCOOJIEHUE U 3aKPETIUTD.

2. YCTaHOBUTbH 3alIIyIIKy Ha HIDKHUAN TaTPyOOK.

3. 3amnoiHUTH KJamaH MOJOTPEThIM PACTBOPOM, OOECTIEUMB BHITECHEHHE BO3IyXa.
3arnymuTh OTBEPCTHE [JIA BBIXOJA BO3AyXa. TemMmepaTypa CTEHKA HE MEHEE 32°C.
Pacuetnoe naBienne 8 Mna. CkopocTh nmogabema aasienus He 6osee 0,5MITa/mun.

4. TlpousBecTu TUAPOUCIHBITAHUE KJlalaHa Ha MPOYHOCTh U TUIOTHOCTH MPOOHBIM
nasnenueM P, = 10 MIla. Bpems Beiiepxkku npu Py, = 10 MIla nHe mMeHee S5 muH.
KonTponaupoBaTh OTCYTCTBHE T€UM BU3yalbHO. J[aBJIe€HNE KOHTPOIMPOBATH MAHOMETPOM.

5. CHusuthb napnenue 10 8,4Mma, ocMOTpeTh KOPIyC Ha OTCYTCTBHUE TEUECH.

6. [IpennsButs OTK.



7. CaHusuth naBineHue 10 atmocdepHoro. CHUTh KUAKOCTh, CHITH 3ariyIIKH,
MPOAYTh BHYTPEHHIOKO MOJIOCTh KJIalaHa CKaThIM BO3AYXOM.
8. OTkpenuTh KJamnaH v CHITh C TUAPOCTEHA.

Meroa 1 pexuM UCTBITAHUS 3aBUCUT OT KOHCTPYKIIMU U HA3HAYEHUS JAHHOTO y3Ja.
OOBIYHO UCTIBITAHHE TIPOBOJUTCS B YCIOBUSAX OJM3KUX K YCIOBUAM paOOThI IaHHOTO y37ia
B u3zienuu. VcnpiTanue npon3BOAUTCS Ha CHEIUATbHBIX UCIIBITATEIbHBIX CTEHIAX.

B 3aBucuMoCcTM OT KOHCTPYKIIMM  J€Talled NPUMEHSIOTCS — pa3liuyHbIe
IPUCTIOCOOJICHUS JIJ1s1 TUIpOUCTIBITAHUN. OCHOBHBIE YACTH ITUX MPUCTOCOOICHUIA:

1) Hacoc AJig Moja4M >KUJIKOCTH, KOTOPBIA MOXKET OBITh PYYHBIM WJIU C TIPUBOJIOM
OT 3JIEKTPOJIBUTATENS;

2) CTEeH[, Ha KOTOPBIM YCTaHABIMBAETCS UCIIBITyEMas AETAJIb;

3) 3armymkd Uil W30JSLMHM OTAEJBHBIX YacTedl JeTanu WM I 3aKpbIBaHUS
OTBEPCTUH.

CreHn cHabXaeTcsi MAHOMETPOM JUIsl ONPEAENICHUs JTaBJIEHUW B TUAPABIMYECKOU
cuctreme. Ha pucynke 55 mpencraBieH CTEHJ Uil THAPABIMYECKOrO HCIBITAHUS
HUAJTUHAPA.

Ll

Pucynoxk 55 - CteH 115 THAPaBIMYECKOTO UCTIBITAHUS [IUIUHIPA.

Taxxe IIPOBOJATCA HUCIIbITaHNA I OIIPpCACIICHUA OKCILTyaTalluOHHBIX
XapaKTCPHUCTHUK H3I[CJIHI>1. OTU UCHBITAHUS IMPOBOIATCA Ha CIICHUAJIBHBIX CTCHIAX Ha
XO0JOCTOM XO4Yy U ITIOJ H&l”py3KOI>i. HpI/I 9TOM MOKCT IIPOU3BOJHUTHCA HC TOJIBKO KOHTPOJIb,
HO 1 PCryjanupoBKa WiIn H&CTpOﬁKa N30SI,

5.2 HUcnelTanus pans  ompeaeneHus (U3NKO-MEXaHMYECKUX  XapaKTEPUCTUK
Marepuana

OTH MeTOAbl 3aKJIIOYalOTCs B TPOBEICHUM HCHBITAaHUN O0Opa3l0oB MaTepHalioB,
3arOTOBOK, JI€Tajlie, COOpPOYHBIX €IWHMI] W TOTOBBIX H3ACIHN C TPUMEHEHUEM
pa3pylialimx Harpy3ok u (ukcanueid yciaoBui paspymienus. EcTecTBeHHO, mocie
MIPOBEICHHS Pa3pyMIAOIINX HCTIBITAHUNA OOBEKTHl TAKUX HUCHBITAHWN HE MOTYT OBIThH



UCIIOJIb30BaHbl 10 HasHadeHuto. Ortcroga claeayer, 4Yro I[PUMEHEHHE METOOB
pa3pylIAOIIEero KOHTPOJIS U UCHBITAHUI OrPaHUYMBAETCSI MHOTUMH MTPOU3BOJICTBEHHBIMU
¥ SKOHOMUYECKUMH (PaKTOpaMHu.

Meronsl pa3pylmiaroniero KOHTPOJS TMO3BOJISIIOT OLEHUTh W 4YEpe3 CEpUIo
UCIIBITAHUM PErJaMEeHTUPOBATh OCHOBHBIE KOHCTPYKIIMOHHBIE U TEXHOJIOTHYECKUE
CBOMCTBA pa3IMYHBIX MaTE€pUaIOB — METAIOB, MJIACTMACC, TEXHUYECKOW PE3UHBI U JIp.
[TokazaTensiMu KauecTBa MaTEepUaOB, UCMOJIB3YEMbBIX ISl CO3/IaHMSI CTAHKOB M MaIlIMH,
ABJISIIOTCS ~ XapaKTEPUCTUKA HUX  MEXAaHWYECKUX  CBOMCTB, ONpelesieMble  IpH
MEXaHUYECKUX HCTBITAaHUSAX. MeXaHWYeCKUe WCIBITaHUSI BBISBISIOT CIIOCOOHOCTH
MeTajjla CONMPOTHUBIAThCA AepopManuu. [Ipu UCHBITAHUSIX ONPENENSIOT MNPEeibl, 10
KOTOPBIX METAJLI CIIOCOOEH BBIEPKUBATh BHEITHUE HArPy3KH 0€3 pa3pyIIeHHUs.

[Toka3zaTenn MEXaHHMYECKUX CBOMCTB MAaTE€pPUAJIOB ONPEAEISIOT C LEJIbI0 KOHTPOJIS
KauecTBa MaTepHalia, MPUMEHSEMOI0 B MPOU3BOJACTBE, KOHTPOJS KadecTBa JETalleld Ha
Pa3HBIX CTAIUAX TEXHOJOTUYECKOTO MPOLIECCA UX U3TOTOBIICHUS.

MexaHudeckue CBOMCTBa MAaTe€pUalOB 3aBUCAT OT KOHKPETHBIX YCIIOBUU
MPOU3BOJCTBA, TMO3TOMY MEXAHMYECKHE MCIBITAHUS Ppa3HbIX BUJOB  IPOBOJIAT
HEIMOCPEJICTBEHHO NPH MPOU3BOACTBE MATEPHAIOB, YTOObI ONEPATUBHO KOPPEKTHPOBATH
mpoiiecc, M0OMBAasiCh BBHICOKOTO KadyecTBa OTJIMBOK, IMOKOBOK, 3arOTOBOK W3 CILIABOB
[BETHBIX METAJIOB M JIp., @ TaKXe MPUMEHSIOTCI B KAa4eCTBE BXOJHOTO KOHTPOJIS B
TEXHOJIOTUYECKUX MPOLIECCaX MEXaHUUECKON 00pabOTKU METaJUIOB.

B 3aBuCHMOCTH OT AEHCTBYIOIIEN HA UCIIBITYEMbIA MaTepUall HAarpy3KU pa3jinydaroT:

® CTaTMYECKUE WCIBITAHUS, XapaKTepU3YIOIIHUecs IUIaBHBIM U MEJICHHBIM
MPWIOKEHUEM HArpy3Kd K HCHOBITYEMOMY 00pas3lly; TakOd XapakKTep HarpyXeHus
MO3BOJISIET U3MEPSTH C JOCTATOYHON TOYHOCTBIO HArpy3Ky, MPUIOKEHHYIO0 K 00pasiy, a
Takke Jgedopmanuio oOpasma B 000  MOMEHT  uchbeiTanus.  HaubOonee
pacnpoCTpaHEHHBIMU CTATUYECKUMHU UCTIBITAHUSMH SIBJISIFOTCSI UCIIBITAHUS HA PACTSDKEHUE
U CKaTHe.

® JIMHAMUYECKUE HCMBITAHUSA, XapaKTEPU3YIOIIHUECS PE3KUM U3MEHEHHUEM YCHIIHM,
JIEUCTBYIOIMX Ha oOpasel, Oonbiioi ckopocteio Jlebopmamuu obOpasma u
BO3HUKHOBEHHUEM 3HAYUTEIBHBIX CHJI MHEPIMH B YacTAX 0Opas3lia M HCIBITATEIbHOU
MAallliHbI, TEpPefaloNuX Harpy3ky Ha oOpaser]; OObIYHO JUHAMUYECKHUE HCIIBITAHUS
CIIy’KaT JIJIsl ONPEAEIICHUS BI3KOCTH WM XPYKOCTH MaTepuaia;

® JCHBITAHHUS HA YCTAJIOCTh, XapaKTEPU3YIOUIUECS MHOTOKPATHBIMU MOBTOPHBIMU
WJIM 3HAKOMIEPEMEHHBIMHU HArpy3KaMH, IPUJIaraeMbIMU K HUCHBITYEMOMY 00Opa3ily; MeTal
Mo/ JEMCTBUEM TAKUX HAarpy30K pa3pyllaeTcsl MpHU HANpPSKEHUsX Oojee HU3KHUX, YEM Te,
KOTOpbIE€ OH MOXET BbIIEpkKaTh 0€3 pa3pylLIeHUs MPU CTATUUYECKOU HArpy3Ke;

® JCHBITAHUS HA TBEPIOCTh, KOTOPBIE MOJYYNUIIN OUYEHb IIUPOKOE PACIIPOCTPAHEHUE
U 3aKJIIOYAIOTCS B TOM, YTO B MOBEPXHOCTh MCHBITYEMOI'O MaTepHalia BHeApseTcs Ooliee
TBEPJOE TEJIO;

® UCIBITAHUS HA W3HAIIMBAHUE W HMCTUPAHUE, 3aKIIOYAIOUIMECS B ONPEICIICHUU
M3MEHEHUN MEXaHWYECKUX CBOMCTB MATEpUAJIOB HAa UX MOBEPXHOCTH IMOCHE JUIUTEILHOTO
BO3JICHCTBUSI CUJI TPEHMS,  TAK)KE B YCTAHOBJICHUH TIOTEPU MACChl 00PA310B; B MOCIEIHEE
BpEMSs TAKHE UCTIBITAHUS TPOBOJISAT C TOMOIIBIO PAJUOAKTUBHBIX U30TOMOB.

B ciyuae, korja He0OXOAMMO YCTAaHOBUTH MPUTOJHOCTh MaTepuasa sl TOro Win
MHOTO TEXHOJIOTMYECKOr0 Ipoliecca, ONPENEINTh HEKOTOphIE CBOWCTBA Marepuana,
HaIrpuMep, MIACTUYHOCTb, MPOBOISAT TEXHOJIOTHYECKUE UCTIBITAHUS.



[Ipu pa3pymiaromyx UCHBITAHUAX JETadu MAlIMH MOABEPraloTcs pa3pylIeHUIO MO
JEUCTBUEM MEXaHMUYECKUX HArpy30K WM pa3pe3aroTcs, YTOObI MOXKHO OBLIO UCCIIEIOBAThH
Marepuasl JeTand BHYTpu. Yale npu pa3pyliaroliuX METOAaX KOHTPOJISI UCTBITAHUSM
MOJIBEpraeTcs 4acTh JeTanu. B Takux ciiydasx W3 Jeraneil Belpe3atroT oOpasubl. [lpum
KOHTpPOJIE KadecTBa MaTepuaia OTIMBOK OOpa3libl YCTaHOBJIEHHOM (POpPMBI U pa3MepoB
OTJIMBAIOTCS TIPU KaKJIOM TUTaBKE MeTaJuia.

[IpeumytiecTBO pa3pylaloldX METOJIOB KOHTPOJS 3aKJII0YaeTcs B TOM, YTO OHU
Jal0T BO3MOXKHOCTh MOJYYUTh KOJMYECTBEHHbIE XapakTepucTHKU. [IpaBna, nmpu xaxaoMm
UCIIBITAHUH TIOJIYYAIOT TOJIBKO OJIHY XapaKTEPUCTUKY (Hampumep, mpeies BbIHOCIUBOCTH,
TBEPJOCTH U T. JI.) U TOJILKO OJHOM JIeTalu: TOM, U3 KOTOPOM BBIPE3aH U UCIBITaH 00pasell,
1160 TOM, KoTopas 1 ObLIa pa3pyllieHa MPU UCITBITAHUSIX.

JI1st mosty4yeHusi JOCTOBEPHBIX JAHHBIX O MapTUM JAETaleil onpeaesieHHOro 00bema
(o0BeM mapTHM — KOJUYECTBO MPOAYKIIMH, W3TOTOBJIEHHOW MO €IWHON TEXHOJOTHUU U
0(OpPMIICHHOUN OJTHUM JOKYMEHTOM O Ka4eCTBE) HEOOXOIMMO, UTOOBI CBOMCTBA KOHTPOJIU-
pPYEMBIX JI€Tajl€d HE WMEIU CYIIECTBEHHBIX pa3IuYuid. IJTOr0 MOYKHO JOCTHYb
MIPUMEHEHUEM CTAaOUJILHOW U HAJCKHOW TEXHOJOTHUM, BRICOKUM KadecTBOM padoThl. [Ipu
HECTAOMJIBHOW TEXHOJIOTMM U 3HAUYUTENIbHBIX PA3IUYMUSAX IO KAYECTBY JI€Talled BHYTPHU
MapTUH pa3pyHIAIONIUi KOHTPOIb Maio 3G ()EKTUBEH.

UcnpiTanuss  OpoBOASAT MO  €IMHOW  METOAMKE,  PErjiaMEeHTHUPOBAHHOU
roCyJIJapCTBEHHBIM CTAaHJAPTOM JJIS KaXKJ0TO BUJIa UCTIBITAHUIA.

[Ipu ucnbITaHUSX HA PACTSHKEHHE HCHBITYEMBI 00pasell CTpOro yCTaHOBJICHHOU
dbopMbI B pazmMepoB (puc. 56) uiam obOpasern MpSIMOYTOJIBHOTO CeUYeHHUs (IS MCIIBITaHHS
MaTepHuasoB U3 JIUCTA, TIOJIOCHI U T. JI.) TIOJIBEPraeTcsl PaCTSHKEHHUIO.
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Mecra BbIpe3ku 00pa3lioB M3 Tena JAeTajei, 4uciio o0paslioB, OPHUEHTHPOBKA IO
MPOJOIBHON OCH PETIIAMEHTHPOBAHBI COOTBETCTBYIOIIMMHU CTaHAAPTAMU U TEXHUYECKUMU
ycioBUsIMU. [I0BEpXHOCTHBIN CIOM MIOCKUX 00PA3LOB COXPAHSIIOT HEOOPaOOTAHHBIM.

UcnpiTyeMblii 00paszell pacTAruBarOT CO BCE BO3pacTalollled CUJIOW U TIPU ITOM
bukcupyror ero agedopmanuro. Pe3ynbTaTel HMCHBITAaHUS TPEACTABISAIOT B BUAC
AUarpaMMbl PacTSKCHHsI, C TMOMOIIBI0 KOTOPOW MOYKHO YCTAHOBUTH XapaKTEPUCTHKU
COTIPOTHUBIICHUS MaTepHaa nedopmupyromiei cuie. JuarpaMma pacTsyKeHUs! BBIITOJIHEHA
B KOOpJMHATaX HamnpshKEeHHEe — OTHOCUTENbHOE y/UIMHEeHue. VcnblTaHus Ha pacTsukeHue
MPOBOSAT Ha Pa3PbIBHBIX MAIlIUHAX.

[IpuMeHstoTCsl pa3pbIBHBIE MAIUMHBI JUIS UCTIBITAHUNA MaTEpPHaliOB Ha PacTsKEHHE,
c)KaTue, M3rud M MHOTOLMKIIOBYIO YCTaJOCTh NMPU HOPMAIbHBIX YCIOBHUSX (KOMHATHas
TeMIeparypa M BIaXHOCTh). [IpuMeHsioT u Oosiee COBEpIICHHbIE YHHBEpCAIbHbBIC
MalIMHbl JJI UCHBITAaHUS MaTepualioB, KOTOpbIE IpeIHa3HAaYeHbl IS CTATHUYECKHX
UCTIBITAHUN Ha pacTsHKEHHME, CKaThe, W3ru0, ISl WMCIBITAaHWA Ha KPaTKOBPEMEHHYIO
MOJI3Y4eCTh, PEJaKCaIllii0 U MHOTOIMKJIOBYIO YCTaJIOCTh METaUIOB, KOHCTPYKIIMOHHBIX
MOJIMMEPOB M PE3WHBI B IIMPOKOM JHMANla30HE HArpy30K, a TaKkkKe ISl W3MEpEHUs



CKOpocTel 1eOopMUPOBAHUS U TEMIIEPATYP.

UcnbiTanus Ha cxkaTve HamOoJiee 4acTO MPUMEHSIOTCS Ui XPYIKUX MaTepuasoB
(ayryH, OETOH, IpeBeCHHA, KepaMUKa U Jp.), a TAKXKE I MaTepUaIOB, MPUMEHICMBIX B
KOHCTPYKIIUSIX, padoTaromux Ha cxkatue. [Ipu ckaTuu MIAaCTUYHOTO Marepuaia Ji0
HaANpPsDKEHUS, PaBHOTO MpEJeTy MPONOPLUUOHATBHOCTH, MaTepuall BEJET ce0s Tak ke, KaK
npu pacTsbkeHuH. [Ipu HanpspKeHHsX, TPEeBOCXOIAIINX MPENENl YIPYTroCTH, B MaTepuale
BO3HUKAIOT OCTaTO4YHbIe nedopmanum — auaMmerp oOpaslia yBEeIWYMBaETCs, JIMHA
ymeHnbliaercs. [Ipu onpenesieHHON Harpy3ke XpylnKhe MaTepualibl pa3pyllaroTcs, U JJIs
HUX MOXET OBITh YCTAHOBJIEH MpeaeNl MPOYHOCTH Mpu cxartuu. [Ipum ucnbpITaHusIX Ha
CKaTUE TAKUE XapaKTEPUCTUKH MATEPUAIOB, KaK MOAYJb YIOPYTOCTH, HPEIEIIbI
IPONOPLUUOHAIBHOCTUA U TEKYYECTH, OMPEAECIAIOTCSA C JOCTATOYHOW TOYHOCTBIO, a Mpeaes
MIPOYHOCTH U OTHOCUTEITLHOE YKOPOYCHHUE B OOJIBIIION CTEMIEHN 3aBUCAT OT CHJI TPCHHS Ha
TOplax oOpasloB MPHU UCHbITAHUSIX. /[ yMEHbIIEHUS TPEHUS] MPUMEHSIOT CMa304HbIC
MaTepualibl U CIEHUAIIbHBIC TPUCIIOCOOICHUSI.

Cratudeckue HCTBITAHWS Ha WU3rMO MPOBOAST TaKKe€ Ha Pa3phIBHBIX MAalllMHAX
MyTeM MPHJIOKEHHUS] U3rndarolmeil Harpy3ku (Cuiibl) K 00pasily, 3aKperyieHHOMY Ha JBYX
omopax. OJTHU WUCIHBITAaHUS TPUMEHSIOT JJis YNPOUIEHHOW MPOBEPKU IJIACTUYHOCTH,
OJIHOPOJTHOCTH U CIIOCOOHOCTH MaTepHalia K XOJIOAHOUW 00paboTke maBienueMm. OOpasel,
MMOMEIIEHHBIN Ha JIBYX ONOpax, Harpy»KaroT IMOCEPEIMHE COCPENOTOUEHHON HArPy3KOM 110
paspymienus. [Ipu 3ToMm ompenensoT TpedyemMoe JUisl pa3pylIeHUs] YCUIIUE U BBIYUCIISIIOT
MaKCUMaJIbHOE HAMPSHKEHUE MPU U3TK0e, a TakKe U3MEPSIOT CIIeUaTIbHBIM HHANKATOPOM
cTpeiy nporuda ¢ TouHOCThIo 710 0,1 MM.

K crarnueckuM WHCHBITaHUSAM MAaTEpUATIOB JIETAJIE MAaIllMH OTHOCAT TaKXKe
WCIIBITaHUS], TO3BOJISIOIINE OMNPENEATh MpeAea MPOYHOCTH NPU KPYUYECHHH, MpeAen
BBIHOCJIMBOCTU TIPU PACTSHKCHUHU-CKATUU, M3TMOC U KPYUYCHUU MPU TOBBINICHHON U
MMOHWYKEHHOW TeMIepaTypax, B arpeCCUBHBIX Cpelax U T.1.

UcnpiTanus 006pa3iioB MaTepuaIoB JeTajei MalllMH U KOHCTPYKIIMH Ha yCTaJIOCTh
(BBIHOCJIMBOCTB) MPUMEHSIOT JJISI BBISICHEHUS TMpeJieia BEIHOCIUBOCTH MeTallioB. [Ipenen
BBIHOCJIMBOCTHU JIJIS CTAJIM ONpEAeIIsitoT Ha 0aze 5S—10 MIIH. [UKIIOB. {715 JIETKUX CIJIaBOB
W MeTauioB 0a3za uCHbITaHusl yBenuuyuBaeTrcss 10 20 MiH. 1ukioB. McnbiTaHus Ha
YCTaJOCTh NPOBOJAST HA CHEUUAJbHBIX MalluHaxX. /[ WCIBbITaHWM HAa MaJOLMKIOBYIO
YCTaJOCTh MPUMEHSIOT YHHUBEPCAJbHYIO UCIBITATEIbHYI0 MamuHy. CranaapTHbie
oOpasibl, BBIPE3aHHbIE U3 Tela KOHTPOJIUPYEMBIX JCTalied WIA KOHCTPYKIIUMA,
MO/BEPral0T IUKIMYECKOMY J1€(OPMUPOBAHUIO ONPEIEICHHBIMA HArpy3kaMu TIO
YCTAaHOBJICHHBIM cXeMmaM. Yaille BCEero NMpuMEHSIIOT CXeMY HarpyKeHUus, KOrja MEJICHHO
Bpallaronuiicss o0paszer; u3rudaercss TMpu CHUMMETPUYHOM IHKJIE HArpy»KEHUs.
[IpuMeHsIIOT U Apyrue CXeMbl, MPU KOTOPHIX Bpallaromuecss oOpasilbl IMOIABEPraroT
MUKIMYECKUM PACTSHKEHUI0 U CKaTuo, M3ru0y W KpydeHuto. [Ipw ucnbITaHusSX Ha
MaJIOIMKJIOBYIO yYCTaJIOCTh MPUKJIAIBIBAIOT HATrPY>KAIOUINE CUJIBI U MOMEHTBI C 4acCTOTOU
ot 0,5 mo 50 pa3 B cekyHay (¢ wactotoit 0,5—50 I'r). Ilpu Takux UCTIBITAHUSAX MPOBOJISAT
HEMPEpPhIBHOE HM3MEpPEeHHUE ePOPMHUPOBAHUS, a TAKXKE HEMPEPHIBHYIO (JIOMyCKaeTCs |
MePUOANYECKYI0) PErUCTpallrIo Tipoliiecca aedhopMupoBaHus paboueit yactu odpasia.

[Ipy ucHBITAHUSIX METAJIOB W CIJIAaBOB Ha MHOTOITMKIIOBYIO YCTajJOCTh OOBIYHO
MOBBIIAIOT YaCTOTY LMKIOB HarpyxeHus cBbime 50 I'n. YcinoBHO#M rpaHuiiel Mexmy
MAJIOLIMKIIOBOM W MHOTOLIMKIIOBOW YCTAJIOCTBIO SIBJISIETCSI YKMCJIO LUKJIOB HarpyXeHus 5-
10", DTo 3HadyeHMe IS IUIACTHYHBIX CTACH M CIUIABOB XapaKTEPH3YeT CPEIHEe UHCIIO
IIUKJIOB JUTSl 30HBI YIIPYTOIIIACTHYECKOTO 1e(OPMUPOBAHUSI.



OO0pa3iel 171 UCTIBITAHUNA HA YCTAIOCTh MOTYT OBITh KPYTJIOTO W TPSIMOYTOJIEHOTO
cedyeHus. B psne ciaydaeB MPUMEHSIOT 00pa3ilbl CO CHEIUATBHO OCIA0JEHHBIM CEUECHUEM
(Hape3aroT HEOONBIIYI0O KaHABKY Ha IMIJIMHIPUYECKOM 00pasiie, CBEPJIAT OTBEPCTHEC HIIU
JenaT 3apyOKy Ha IJIOCKOM 00pasie). Unucno HUKIOB Harpy»eHHs, KOTOpble oOpasel]
BBIJICP)KUBAET JI0 pa3pyIlICHUs, HA3bIBAIOT JIOJITOBEYHOCTHIO. B pe3ynbrare pazpyiiaronmx
UCIIBITAHUM 00pa3I0B MAaTEPHUATIOB HA YCTAJIOCTh MOJYyYalOT KPUBBIE YCTAIOCTU METaslia.
N3 nomydyeHHOM KpUBOW CIEAyeT, 4YTO MJIs KaXJO0ro MaTepualia CYIIeCTBYET TaKoe
HaANpPsDKEHHUE G.1, P KOTOPOM 00pasiibl «JI0KUBAIOT» JI0 3aJaHHOTO YKcia IUKI0oB Nz, HO
MpU MOPOJOJDKCHUM HWCHBITAHUN HEMEUICHHO pa3pylialoTcs. OTO W eCTh Ipeaen
BBIHOCJIMBOCTU MaTepuaia. [ mocTpoeHusi KpUBOW YCTAJIOCTH M ONpEETeHUs mpeena
BBIHOCJIMBOCTU UCHBITHIBAIOT HE MEHEE JECATH 00Pa3IloB, KaXbIil 10 pa3pylICHUs WIH J10
0a30BOro 4KCIIa HUKIIOB.

PesynpTupylomniee CBOMCTBO MarepuajoB (METAJJIOB) CONMPOTUBIATHCS Pa3BUTUIO
IIacTHYecKoi (0cTaToyHOM) aedopMalid U pa3pylIeHUIO MOJ| IEUCTBUEM IMOCTOSHHBIX
Harpy30K MpU BBICOKUX TEMIIEpaTypax Ha3bIBAIOT >KapomnpovyHOCThIO. [lapamerpamu
KaPOIPOUYHOCTH, XapaKTEPU3YIOUIMMHU €€ YUCICHHO KaK MOKa3aTeJIM KauecTBa METAJIJIOB,
SABJISIIOTCS: TIPEeNl KPAaTKOBPEMEHHOW TMPOYHOCTH, TMpeAesl TMOJM3Yy4ecTH U Tpenes
JUIATEILHOW  MPOYHOCTU. I[Ipenen KpaTKOBPEMEHHOW IIPOYHOCTH  XapaKTEpU3YET
MOBEJICHHE MeTajlsla TIpu ero oOpaboTKe AaBieHHEeM (KOBKa, IMPECCOBAaHHE, MPOKATKA).
[Ipenen mon3ydyectd — HampsHKEHUE, KOTOPOE 3a OMPEACTICHHBIN MPOMEXYTOK BPEMEHU
NP 3aIaHHON TeMIlepaType BbI3BIBACT 3a/IaHHOE YJIMHEHHUE UCIIBITYeMOro odpasia. 3ToT
napameTp XapakTepU3yeT JOJTOBEYHOCTh JAETalleld, JUIMTEIbHO paldoTaloluUX M[pu
BBICOKHMX TemmepaTypax. [Ipeaen nauTeabHON MTPOUYHOCTH — HANPSKEHUE, BBI3IBAIOIEE
paspylieHre oOpas3la NpHu 3aJaHHOW TEMIIepaType 4Yepe3 OIpPEACNICHHBI MPOMEXYTOK
BpeMmeHu. llpeaen InuTENbHONM MPOYHOCTH, KaK M TMPEAEN IMOJI3Y4YECTH, SBIISIETCS
XapaKTEPUCTUKON JTonroBeyHocTH [leTaneit, paboTammux Mpu BBICOKHX TeMIlepaTypax.
HcnbiTanusi Ha KpPaTKOBPEMEHHYIO IMPOYHOCTh TMPOBOJSAT TMPU PACTSHKEHUH TpU
temmneparypax a0 1200° C. IIpegen noa3yyecTu ONpeAessitoT y )KapOolNpOYHbIX METAIIJIOB
M CIUIABOB TIyTeM JEHCTBUA Ha 0O0pas3el] pacTATUBAIOIIUX CHJI Ha MPOTSHKEHUU
mmrtensHoro BpemeHu (5000—10000 u). VcneiTanuss Ha JJIMTEIBHYIO TMPOYHOCTH
3aKJII0YAIOTCA B CIEAYIONIEM: 00pasel] HarpeBaloT B AJICKTPUUECKOW MEeYH JI0 3aJaHHOU
temriepatypsl (He Oosiee 1200°C), BhIIEpKUBAIOT TPH ATOM TeMIIEpaType N0 TOJIHOTO
MpOTPEBa, a 3aTeM IJIABHO MPUKJIAILIBAIOT HArPY3Ky. B mporecce ucnbiTanuii GUKCUPYIOT
BpeMs, Yepe3 KOTopoe o0pasel pa3pyliaeTcs.

TUMIUYHBIM TPUMEPOM AUHAMUYECKUX HCTIBITAHUN MaTepUalioB W JeTajed MalluH
SBJISIFOTCSL UCIIBITAHUST Ha YJAPHYIO BSI3KOCTh, TAaKUE WCIBITAaHUS HEOOXOAUMBI s
OTIPENICIICHUS] XapaKTePUCTUK JeTajeld MallluH MEePEeHOCUTh yAapHble — AUHAMUYECKHUE
Harpy3ku. TakuMm Harpys3kaM IOJIBEpraroTCsl JeTajaud TPAHCIIOPTHBIX MAIWH, TIPECCOB U
KY3HEUHO-TIPECCOBBIX aBTOMATOB, KY3HEYHOTO M TMPOKATHOTO OOOPYyIOBaHUS U Jp.
XapakTep paspylleHus MpU AUHAMUYECKUX HArpy3kax OTJIMYAETCS OT pa3pylIeHUs MpU
CTaTUYECKOM HarpykeHuu. llpu jguHaMHUeCKMX Harpy3kax BO3MOXKHO XPYIIKOE
paspyluieHue U3Aeusl.

VYaapHas  BS3KOCTh  XapaKTEPU3yeT  CIOCOOHOCTh  METAJIOB  MOTJIONIATH
MEXaHWYECKYI0 DSHEpPruio mnpu jgedopManud O pa3pylieHUs TMoj JCHCTBUEM
JTUHAMHYECKON Harpy3ku. McnblTaHus JeWCTBUEM YJIApHOW Harpy3ku OOBIYHO MPOBOIST
MO CIEAYIOIIEH CXeMe: CTaHIapTHBIA 00pa3ell ¢ HaJIpe30M YCTAHABIMBAIOT MEXKIY JIBYMS
KECTKO 3aKpeIJICHHBIMU YyIopaMu. Y AapHas Harpy3ka F npukianpiBaeTcsi B IIOCKOCTH,



OpOXOJAIIe dYepe3 Haape3 obOpasla MEXIy yHopaMd MasTHUKOBOTO Kompa. Ynaap
MPOU3BOJUTCS MasATHUKOBBIM TPYy30M. ['py3, BBINOJIHEHHBIH B BHJIE CKOOBI ¢ OOHKOM,
OTKJIOHSIIOT Ha OMPEJETICHHBIN Yroid ® OT BEPTHUKAIM U 3aKPEIUISIOT. 3aTeM (pUKCAIUs
CHUMAETCsA, U IPy3 — MasTHUK OIyCKAaeTCAd MOJ JEHCTBUEM CHIIbI TSKECTH, JIOMAET
oOpasel] ¥ 0 UHEPLMH JIBUKETCS IAJIbIIEe BOKPYT OCH TSI MasiTHHUKA J10 YIJia, B KOTOPOM
CHOBA 3aKpeIUIICTCA TOPMO3HBIM MEXaHU3MOM KOIIpa.

JIMHAaMUYECKHE UCIIBITAHUS METAJUIOB yJIapOM IPOU3BOIATCS TAKXKE ULl IPOBEPKU
UX CBOMCTB IEPEHOCHUTh Harpy3ku. Kpome TOro, miis ONpenesneHus XapakTEPUCTHK
MaTepUaioB JeTajel MalluH, peAHa3HAYEHHBIX JIJIs paOOThl B YCIOBUSAX 3HAYUTEIBHOTO
OXJXKICHUs (JIeTaTeJIbHBIE almaparbl, XOJIOAWJIbHBIE YCTAHOBKH, OOOPYIOBAaHHUE IS
CeBepa u T. .) IPOBOJATCS UCIBITaHUS Ha yaap. Jleranu u oOpasupl oxnaxaatoT g0 150°
C. UcnbIThIBAIOT Ha y/ap TaKKe MasHbIC U CBAPHBIE COCAMHEHUS, yapHas MPOYHOCTh U
BA3KOCTh KOTOPBIX HE JOJDKHA OBITh MEHBIIE, YeM OCHOBHOTO Marepuana. OOpasubl B
ATOM CJy4dae NpPEICTaBIIIOT COOOW JBE CHAsHHBIE WM CBAapEHHBIE IMOJIOCKH MeETaslIa.
Ocnabnsrommii cedyeHne BbIpe3 (€ro Ha3bIBalOT KOHLUEHTPATOPOM HAIPSKEHUM) JIETatoT B
CaMOM COEJUMHUTEIBHOM IIBE. B MasSTHHKOBOM KONpE CBApEHHBbIE JIMOO CIIasHHbIE
oOpa3lbl pacnojararoT TakK, YTOOBI yAap rpy3a NpUILIECsS CO CTOPOHBI, MPOTUBOMOJI0KHON
BBIPE3Y-KOHILIEHTPATOPY.

Haubonee mmpokoe NpUMEHEHHE B MPOMBIIUIEHHOCTH MOJYYMJI TaKOH BHJ
UCIIBITAHUM MAaIIMHOCTPOUTEIBHBIX MaTepUaJOB W JETAJCd MAalllHH, KaK W3MEpPEHHE
TBEPAOCTH. DTOT BUJ UCIBITAHUI HE BO BCEX CIIy4asx pa3pyllacT IeTajb, a I 3ar0TOBOK
JeTajell MallMH ¥ MaTepualloB MOXKET BOOOIIE cuyuTaThes HepaspymaromuMm. Ho
MOCKOJIBKY IOCJI€ U3MEPEHUSI TBEPIOCTH COBPEMEHHBIMU CIIOCOOAMHU Ha METAJITMUECKHUX
IIOBEPXHOCTSAX OCTAKOTCS 3aMETHBIE CIEIbl, 4YTO HE BCErAa JOIYCTUMO, 3TOT BHJ
WCTIBITAHUM YCIIOBHO OTHOCST K Pa3pyLIAOIIHM.

[IpuMeHSIOT pa3nuyHble METOIbl ONpeAeNieHUus TBEpAOCTH MaTepuanoB. Ilpu
M3MEPEHUH TBEPJIOCTH METAJUIOB MPUMEHSIOT CTaHIapTHbIE HAKOHEUHUKU — WHJEHTOPBI,
KOTOpPBIE CO CTPOr0 HOPMHUPOBAHHOW CHJIOW BIABIMBAIOT B MCHBITYEMBIM 0Opaseln B
TEUEHHUE CTPOTO ONPENEIEHHOro BpeMmeHu. [lo BenmnunHe oTneyaTka CyIsAT O TBEPIOCTH
Marepuaisa. [Ipu KOHTpoJIe TBEPAOCTH YCTAHABIMBAKOT COOTBETCTBUE MEXKY TBEPAOCTHIO
ucnbiTyeMoro marepuana u ee 3HaueHuem no 'OCT wnu TY.

Bce meTonpl u3MepeHus: TBEpAOCTH MOXHO Pa3/eiluTh HA TPYNIBL: CTATHYECKHE,
JMHAMHMUYECKHE U crenuanbHble. HaunOonbliee mnpUMEHEHUE MOJYyYWIM CTaTUYECKUE
METO/BI ONIPENENIEHUS TBEPAOCTH. JIMHAMUYECKHUE METOABI IPUMEHSFOTCS Yalle BCEro IS
DKCIPECC-U3MEPEHUN TBEPAOCTH HEIOCPEACTBEHHO HAa IPOU3BOJACTBE — B LiEXe, Ha
YYacCTKe.

Cratudeckne METOIbl W3MEPEHHs TBEPAOCTH MNPEAYCMATPUBAIOT MEIJIEHHOE H
HEIPEPHIBHOE B/IaBJIMBAHKUE UHACHTOPA B UCTIBITYeMblid MaTepuain. Cuiia mpu 3TOM CTPOTo
periiaMmeHTupyercs. B pe3ynbrare BO3HUKAaeT MecTHas Jedopmanus Marepuania,
MMEIOIAsA, KaKk W IpU CKATHM, YHOPYTYHO M IUIACTHYECKYIO cocTaBiswomue. Jlis
OTIPENIEJICHNS TBEPAOCTH MaTeprajla UMEET 3HAYEHNE JIMIIb IJIAaCTUYECKask COCTABIIIOIIAS.
W3mepsitoT 1iyOMHY OTMedYaTka WM BEIUYMHY €ro MPOeKIUU M 3aTeM 1o (opmynam
ONPENEIIAIOT TBEPAOCTh MaTepHAIa.

OCHOBHBIMM ~ CTaTHUYECKMMHM  METOJAMHU  OINpPEACIICHHs  TBEPAOCTH B
MIPOU3BOJCTBEHHONW MpPaKTUKE W MpPHU TMPOBEACHUU HAYyYHO-HCCIEAOBATEIBCKUX padoT
SIBIISIIOTCA MeTo1bl bpunensa, Pokseiuia u Bukkepca.

Meron bpuHesuis ctaHgapTU30BaH MPAKTHYECKH BO BCEX MPOMBILUIEHHO Pa3BUTHIX



ctpanax. CyTb MeTo/1a bpuHeNs COCTOUT B TOM, YTO IIAPUK OMPEAEICHHOTO quameTpa D
MoJ, JIEUCTBUEM MPUIOKEHHOW Harpy3ku F BaaBnuBaeTcss B MCHBITYEMBbIM MaTephasl B
TEUeHHE 3aJaHHOTO BpeMeHH. B pe3ynpraTe mutactuueckoil nedopmanuu, KoTopas
MPOUCXOJIUT TPU BJABIMBAHUM IIApUKA, HA T[MOBEPXHOCTH BO3HUKAET OTIICYATOK
chepuueckoit popmbel. Tepmocte mo bpunemno HB paccunmThiBaloT Kak OTHOIIEHHWE
CUJIbL, ACMCTBYIOIIEH HA MIApHK, K MUIONIAAU OTIIeYaTKa. /J(nana3oH u3MepeHus: TBEPIOCTU
3TUM METOJOM OT 8 10 650 equHMIIL.

He menee, yem meton bpuHems, pacnpoCcTpaHEH METOJ ONPEACICHUS TBEPAOCTH
no Poksemry. Ero mpemMyniecTBOM SIBISIETCSI CPaBHUTENIbHAS MPOCTOTA OMPEIEIICHHS
TBepaocTU - mpecce Pokemna. CynHOCTh METOJa M3MEpEHUs TBEPAOCTH 1Mo PokBermny
3aKJIFOYAETCS BO BJIABIIMBAHUM HAKOHEYHMKA C aJIMA3HBIM KOHYCOM HWJIM CTaJlbHOTO
mapuka nuametpoMm 1,5875 MM B uUCHBITYeMbl oOpasern (M3aenue) moj JehCTBHEM
MOCJIEIOBATEIbHO MPWJIATa€MbIX HArpy30K — MPEABAPUTEIIBHOM M OCHOBHOIA.
ABTOMAaTHYECKOE HW3MEpPEHUE TIyOWHBI BHEAPEHUS WUHJCHTOpA (QJIMAa3HbIA KOHYC WIIU
HIapUK) MOCTE CHATUS OCHOBHOM HArpy3KH OTpa)kaeTcsd Ha OAHOW W3 IIKan npubopa B
BUJIE TIOKa3aTelsl TBEPIOCTU HCIBITYyeMOro ooOpasma. B ciydae, xorma ucnosib3yercs
WHJIGHTOpP — aJMa3Hblii KOHYC (ompenesieHre TBepaocTu 1o mkaiaM A u C npubopa),
ocHoBHas Harpyska coctasisieT 490 H (50 krc) ansa mkanst A u 1373 H (140 krc) mns
mkanel C. Ilpu ucnonb3oBaHMM WHACHTOpa — Mmapuka (mkaina B) ucnbeiTatenbHas
ocHoBHas Harpy3ka coctaBisier 883 H (90 krc). I[lpu 3ammcu mociie 0003HAYCHUS
TBeppoctd 1o PokBemny craButca wuHaeke mkanel (HRA, HRC, HRB). B
MalIMHOCTPOEHUU HaumOosiee mpumeHuMa mkana C, Ttak kak metonoM C H3MEpSIOT
TBEPJIOCTh B AuanazoHe 22—68 enunun Poksema. [Ipeaensl uamepeHus: TBEpAOCTH MO
mkane A coctaBisitor 70—85 enuHMIl JUIsI OYEHBb TBEPJBIX 00pa3IoB, BCTPEYAEMBIX HE
4acTO B  MAIIMHOCTPOCHUH, HO 4YacTO MPUMEHSAEMBIX B HUHCTPYMEHTAJIbHOU
NpOMBINIICHHOCTH. [IpenenbHbie 3HaueHns TBEpAOCTH 1o mikajie B coctamsror 25— 100
EAVHUL. DTy LKAy MCIONb3YIOT JJI U3MEPEHHs TBEPJIOCTH Oojiee MITKMX MaTepUasoB,
YeM 3akaJieHHas CTajlb, B OCHOBHOM HeTepMooOpaboTaHHbIX. OOBIYHO H3MEPEHUS
MPOU3BOJIST B TPEX TOYKAX M TBEPJIOCTb UCUUCISIOT KaK CpeHee apuMeTUuueckoe 3TUX
U3MEpPEHUN.

J11s1 u3MepeHust TBEpJIOCTU OYEHb TOHKMX MATEPHAIIOB, KAK MSTKUX, TaK U TBEPABIX,
MPUMEHSIIOT MeToJ Bukkepca. OTOT METOJ Takke€ YCIEIIHO MPUMEHSIOT B
MAalIMHOCTPOEHUU [IJII  WU3MEPEHUs] TBEPAOCTH  CJIOUCTBIX MAaTE€pUalioB, CIOEB
TEPMOOOPAOOTAHHBIX METANIOB (IIEMEHTUPOBAHHBIX, A30TUPOBAHHBIX U JIP.).

[Ipu wucnbpiTaHud TBEPAOCTH MeTauia Mo Bukkepcy B HUCHBITYeMbIH oOpasel
BJIaBJINBACTCA NPaBUJIbHAS YEThIpEXIpaHHAas aJMa3Has M[HUpPaMHUIKa CTaHAAPTHOTO
pasmepa, MMeEIoIas KBaJApaTHOE OCHOBaHME WM yrou 136° y BepmmHbl. BraBnnBaHue
MPOM3BOJAT MOJ AecTBUEM Harpy3ku B 5, 10, 20, 30, 50 u 100 krc. M3mepuB oTneuarok
alMa3HOM NUpaMUAKUA [0 JUaroHajasiM KBajpara, IO TaOJHIle ONPEACNSIIOT YHUCIO
TBEpPOCTH 110 Bukkepcy.

5.3 TexHoJ0ornuecKue uCrbITaHUuA

Ilesb TEXHOJIOTMYECKHUX MCHBITAHUM — B KpaT4YaWllMi CpPOK JaTb OTBET O
BO3MOKHOCTH TPUMEHEHHUSI TOTO WJIM MHOTO Marepuaia B MPOU3BOJACTBE 0€3 TOYHOTO
ONPEAEIICHUS TTOKA3aTENEN KauyeCTBa 3TOI0 MaTepUaIa, B YaCTHOCTH, OHU MCIIOJIB3YIOTCS B
KaueCTBE BXOJHOTO KOHTPOJISi. B OCHOBHOM TpH 3TOM OTPEACIIAIOT CTENEHb AehOopMaIiui,



KOTOPYIO MOXET BbIJEPKaTh KOHCTPYKIIMOHHBIM MaTepual, He pa3pyiasicb. OCHOBHBIMU
BUJAMH TEXHOJOTMYECKUX HWCIBITAHUN SBJSIOTCS: MCHOBITAHUS Ha OCaAKy, Ha
pacIIolMBaHue, Ha U3ruo, neperuod, BHIAABINBAHUE.

HcnpiTanusM Ha OCaAKy MOABEPralOT COPTOBOM MPOKAT, MPOBOJOKY U3 I[BETHBIX U
YepHBIX METauIOB. McmbITaHus, NPOBOAMMBIE Kak NP HOPMAIBHOW, Tak M MpH
MOBBIIICHHON —TeMmIepaTypax, CIyXaT Jii OHpeleNieHHs CIOCOOHOCTH MeTajuia
BBIJICPKUBATh 33/IaHHYI0 OTHOCUTENIFHYIO CTETIeHb Ae(opMaliuy, a TaKKe /Ui BBISBICHUS
MOBEPXHOCTHBIX JIeeKTOB. MeTO NCTIBITAaHHI Ha OCAIKy CTaHJapTHU30BAH.

[Tpu >TUX UCHIBITAHUSAX OTPE3AIOT HECKOJIBKO 00pa3lioB U3 UCIIBITYEMO MapTun
MeTtasuia. MIx HanOombImuii pa3Mep Mo MornepeyHoOMY CEYEHHUIO (AUaMeTp, TONIINHA,
JAMaMeTp BIMCAHHOTO KPYyTa) JUIsl HCIIBITAHUNA B XOJIOJAHOM COCTOSIHHU JOJKEH COCTABIIATh
3—30 MM, 14 UcnBITaHU# B TOpsiueM coctosiHuM 5—200 mm. BricoTa 06pasiuos B 2,5
paza OoJibllIe UX MONEPEYHOro ceueHus (TaaBHoro pazmepa). O0pasibl NOIBEPraroT
C)KaTHIO Ha YHUBEPCAIbHBIX UCIBITATEIbHBIX MALINHAX, Tipeccax U T. 1. OTHOCUTENbHas
nedopmanus gepHbIX MeTamuioB 50 u 75%, nBeTHBIX 65%. Ocanky 00pa3IoB BEAYT 10
pacUYeTHOM BBICOTHI Ny, KOTOPYIO BRIYHCIISIIOT IO (hopmyIie

h,=hl1--%4
100

rie h — BeicoTa oOpasiia 10 0CaaKu, MM; Y — OTHOCUTENIbHas aedopManus, %o.

OO0pa3zer; curTaeTcs BbIICPKABIIUM HCIIBITAHUE, €CJIH MOCTE JOCTHKEHUS 3aJaHHON
OTHOCUTEJILHOM cTereHu AedopMalviy Mpu ocajke Ha OOKOBOM MOBEpXHOCTH 00pasiia He
HaOII0AAI0TCS TPEIIUHBI, HAJIPBIBBI, 3aKaThl, BRICOKASI IIEPOXOBATOCTb.

WcnbiTanuss Ha pacIUTIONIMBAaHUE AaHAJIOTMYHBI MCHOBITAHUSAM Ha ocaaky. Um
MO/IBEPTalOT MPYTKH U TOTOBBIC 3akiienku. [Ipy ucnpITaHUSX 0Opa3Ibl paCIUTIONUBAIOT
BJIOJIb OCH B XOJIOJHOM WJIM TOPSYEM COCTOSIHUU 10 OOpa3oBaHUSI TOJIOBKH 3aKJICTIKU.
W3nenus cyuTaroTCs TOAHBIMH, €CJIM Ha MOBEPXHOCTH OOpa3IoOB MOCIE MUCIBITAHWA HET
TPEIINH U HaJIPHIBOB.

HcnbiTanus Ha M3THO TaKKe OCYIIESCTBIISIOT B XOJIOIHOM HIIA TOPSIYEM COCTOSTHHH.
[Ipy 3TUX UCHBITAHHUSX MPOBEPSIOT CIIOCOOHOCTH MaTepuaja 0e3 MOsSBICHHS ACPEKTOB
BBIZICP)KMBATh 33JIaHHYIO TIACTHYECKYI0 nedopmaruto. McnbiTanust Ha U3THO MTPOBOJIAT:
70 ONPEIEICHHOTO yriia M3ru0a; BOKPYT OMPAaBKH (METaUIMYECKOTO IMIIMHIPUYECKOTO
CTEpKHS); 10 TapaJUICIbHOCTA CTOPOH; JI0 CONMPUKOCHOBEHMsI CTOpOH. VcmbiTanus
MPOBOJIAT MPOBOAAT TPH IUTABHOM YBEJIMYEHHWM HArpy3ku Ha oOpasell Ha IMpeccax,
CHeIUaIbHBIX MallIMHAX, TUCKAX C 3aKPYTJICHHBIMU T'yOKamu | T. 11.. [Ipu3Hakom Toro, 4to
oOpazell BbIAEpXKal HCIBITAHUE, SBJISAETCS OTCYTCTBHE W3JIOMA, TPEIIUH, HAJPHIBOB,
PacCIOCHUM.

WcnbiTanust Ha BBIIABIMBAHUE TTO3BOJISIOT OMPENEITUTh Ka4eCTBO JIMCTOB U JICHT B
YacTH CBOWCTB MaTepuaja BBIIEPKUBATH 0€3 TpeuuH o0pa30BaHUE BBITYKIOCTEH
CHEIMaIbHBIM IITAMIIOM TPH 3aJaHHBIX YCIOBHAX. I1o pe3ynbpraramM MUCIIBITAHWA MOYKHO
CYJIUTh O TIPUTOJHOCTH UCIIBITYEMOTO MaTepHrata JjIs BBITSHKHOW IIITAMIIOBKH.

HcrnbiTanuss Ha BBIIABIMBAaHUE 3aKIIOYAIOTCS B TOM, 4YTO oOpasell 3aKuMaeTcs
MEXIy MAaTpUIled W TPWKUMHBIM KOJIBIIOM JIO TIOSIBJICHUS Ha BBHIAABIMBAEMOM JIYHKE
CKBO3HOW TpentuHbl. [JTyOMHA JTYHKM XapaKTepu3yeT CTENeHb MPUTOAHOCTH MaTepuaja
JUIST  TITaMIOBKHA. KadecTBO OICHMBAIOT JIMCTOBOTO MaTepHajla B 3aBHCUMOCTH OT
[JIyOWHBI JTYHKH, KA4eCTBA €€ MOBEPXHOCTU, HAJMYUS WU OTCYTCTBUS TPEIIMH U JAPYTHX
nedektoB. JKenartenbHa Tiagkas MOBEPXHOCTh JIYHKH, IIEPOXOBATasl K€ YKa3bIBaeT Ha
MOHIKEHHOE KayeCTBO Marepuajga C TOYKUA 3PEHHUS €ro MPUTOJHOCTH IS TIyOOKOU



BBITSKKU. [[0BEPXHOCTD JTyHKHM MOXKET HAIIOMUHATB IO CBOEU TEKCTYpE KOXY aIleJIbCUHA,
YTO YKa3bIBAET HA KPYIHO3EPHUCTYIO CTPYKTYPY JIMCTOBOIO MaTepuaja U €ro IOJIHYIO
HEMPUTOTHOCTD JIJIsl TIyOOKOM BBITSKKU. Eciu pa3pbIB Mpolien Mo JIMHUHM, Oru0aronei
JYHKY, TO 3TO OJAaronpHsTHBIA pHU3HAK. B ToM cioydae, Korja JIMHUAS pa3pbiBa IPOXOIUT
yepe3 yriayOJleHHe, MOKHO MPEANONOXKUTh (HAIMYUE CIOMCTOCTH, HEOIHOPOJHOCTH
Marepuala.

6 ABTOMaTHSaHI/IH KOHTPOJII B MAIIMHOCTPOCHUHN

[loBbIIEHHE MPOU3BOAUTENBHOCTH M TOYHOCTH MEXAHUYECKON 00padoTKu
3aroTOBOK, AaBTOMATHU3aIUsi TEXHOJOTHYECKUX TMPOILECCOB  MAIIMHOCTPOUTEIHLHOIO
POU3BOJICTBA BbI3BAIM ABTOMATH3AIMIO TEXHOJOTHYECKUX IMPOILIECCOB  KOHTPOJIS
KauecTBa, TaK Kak (PU3MYECKHME BO3MOKXHOCTH YEJIOBEKA BO MHOTIMX CIIy4asX HE JaroT
BO3MOKHOCTH KOHTPOJIEPY OCYIIECTBJISITh KAYECTBEHHBI KOHTPOJb pPa3MEPOB U
[TapaMeTPOB JeTaJICH ITPU UX CEPUMHOM U MacCCOBOM NPOU3BOACTBE.

CpencTBa aBTOMAaTHYECKOTO KOHTPOJII Pa3MEpPOB CBSI3aHbI C TEXHOJIOTMYECKUM
nporieccom oOpaboTku gertaned. [lo cmocoOy Takoil CBA3M W BO3JCHUCTBUIO Ha
TEXHOJIOTHYECKUII ~ TpollecC  CPEACTBa  aBTOMATHYECKOTO  KOHTPOJS  MOXHO
KJIaCCU(UIIMPOBATH CIICAYIOIINM 00pa3oMm:

- CPEJICTBA CTATUCTUYECKOTO KOHTPOJIS, MPU HCTIOIB30BAHUH KOTOPBIX MPOBEPSIETCS
ompejielieHHas BBIOOpKA M3 TMOTOKAa TMPOAYKIMH U IO pPe3yJbTaraM HW3MEPEHUM
KOPPEKTUPYETCS TEXHOJIOTUYECKHM mpoIecc o0paboTKH;

- CpEeICTBa AaKTUBHOTO KOHTPOJIA, C TIOMOIIbIO KOTOPBIX TIPU JTOCTHUKEHUU
3aJIaHHOTO pa3Mepa JeTald B Ipolecce €€ 00padOTKU MPOUCXOAUT MpPEeKpalleHue
00paboTkn MO0 TepeKirodeHne o0padaThIBAIOIIETO CTaHKa Ha JPYrod pexkuM, 0
CJIIEYIOIIETO pa3Mepa, 3aJJaHHOTO HACTPOMKOM CTaHKa;

- CpEJCTBa aKTUBHOT'O KOHTPOJIS, C TOMOLIBIO KOTOPBIX PETYIUPYETCS MOJIOKEHUE
PEXKYIIEr0 HHCTPYMEHTa OTHOCHTENIbHO 00padaThiBa€MOM MOBEPXHOCTU MO pe3yibTaTaM
CUHXPOHHOTO H3MEpPEHHUsl JIeTaau B IIpolecce OOpadOTKM Ha TEXHOJIOTHYECKOM
00opy0BaHUM (Ha CTAHKAX);

- Cpe/AcTBa MPUEMOYHOI0 KOHTPOJIS, MPEeayCMaTPHUBAIOLIUE CIUIOIIHOW KOHTPOJIb
JIeTaJIel ¢ UX COPTUPOBKOM HA JIBE TPYIIIIBI: «TOJIHBIE» U «OpaK»;

-CpElICTBa COPTHPOBKHM, IMpEAyCMAaTPUBAIONIME paclpeicieHue JeTajied Ha
HECKOJILKO TPYIII C 33JJaHHBIM HHTEPBAJIOM COPTHUPOBKHU.

[To cremenn aBTOMATU3AIMK CPEACTBA KOHTPOJIA MOJAPA3NEISIOT HA BU3YaJbHbBIC
npuOOpPsl U TMPHUCIOCOOJTICHUS, MEXaHW3HPOBAHHBIE MPUOOPHI W MPUCIIOCOOIEHUS CO
CBETOCUTHAJILHOW WM IIU(PPOBON WHAMKAIIUEH, TTOJTyaBTOMAThI U aBTOMATHI.

B coBpeMEHHBIX aBTOMAaTHUYECKMX KOHTPOJBHBIX MPUOOpax MPUMEHSIOT CaMbIe
pa3HooOpa3Hble BHUABI IpeoOpa3zoBarenel — AIEKTPOKOHTAKTHBIC, MMHEBMATHYECKUE,
WHIYKTUBHBIE, (OTOIICKTPUICCKUEC, PATUOAKTUBHBIC TATYMKH, JATYUKU aKyCTHUCCKUC
(YIpTpa3ByKOBbBIE) M TEH30METPUUECKHUE.

DJEKTPOKOHTAKTHBIC MPEOOPA30BATEIN UMEIOT BBICOKYIO TOYHOCTH (0 1 MKM) H
ctabmibHOCTh. OHU TIpOCTHl B OOpalieHuu, MmanoradaputHel. B 3aBUCMMOCTH OT
Ha3HAYEHUs BJIEKTPOKOHTAKTHBIE MPeoOpa3oBaTesid BBINOJHAIOTCS OJHOMNPEIEIbHBIMHU,
JBYXIPEACTHbHBIMA U MHOTOIIPEACIbHBIMU. OTHOTIPEIeTbHBIE JATYNKU UMEIOT OJIHY Tapy
KOHTakTOB. C HMX MOMOIIBI0O MOXKHO COPTUPOBATh M3JACIUS HA JIBE TPYMIbL: TOAHBIC H
Opak. J[ByxmpeaenbHble JaTYMKHA UMEIOT JABE Maphl KOHTAKTOB U MOTYT MCIOJIb30BAThCS



JUTSI COPTUPOBKHM W3JIEJUH HAa TpU TPYNNbl: TOAHBIE, Opak WCIpPaBUMBIA H Opak.
MHoronpenenbHble JATYMKA UMEIOT HECKOJIBKO Map KOHTAKTOB M TMPUMEHSIOTCS s
COPTUPOBKH M3AEIHI Ha OOJBIIOE YUCIIO TPYIIIL.

B 0OBIYHBIX 3JIEKTPOKOHTAKTHBIX MPEOOPA30BATEIISIX U3MEPUTEIbHBIA HAKOHEYHUK
HEMPEPBIBHO KOHTAaKTUPYET C u3MepseMoi neranpto. Korga ero wHcCmons3yrT B
YCTPOMCTBAaX AKTUBHOI'O KOHTPOJIA, T. €. JJIsl MPOBEJICHHS HEMPEPBIBHOTO U3MEPEHUS B
nporecce 00pabOTKH, NpeoOpa3zoBaTEIbHBIA HM3MEPUTENbHBIH HAKOHEYHUK OBICTPO
u3HamMBaercs. l3-3a 3TOro CHMXKAETCS TOYHOCTh HM3MEpPEHUN MapameTpa. Takoro
HEJO0CTaTKa HET Y BUOPOKOHTAKTHBIX JAaTYMKOB. OHHM OTHOCSTCS K SJIECKTPUUYECKUM
YCTPOMCTBAaM, KOTOPBIE CIIyXkaT ISl aBTOMaTHUYE€CKOTO KOHTPOJIS JIMHEHMHBIX pa3MepoB
JeTaId IMyTeM MpeoO0pa3oBaHUs MEXAaHWYECKUX KOJIEOAHWUW H3MEPUTENBLHOTO IIyra B
ANEKTpUUYECKyr0 BeanuuHy. KosebOaHusi mryma ompenensitoTcss U3MEHEHHUEM pa3MepoB
JieTaay B mpolecce 00paboTKu.

B 1OpOoMBINIIEHHOCTH HCHOJIB3YeTCSI MHOTO Pa3HOBUAHOCTEH AIEKTPUUYECKUX
KOHTAKTHBIX npeodpazoBaTeeu: WUHIYKTUBHbIE npeoOpa3oBareny,
BUOPOMBE303JICKTPUUECKHUE U DJIEKTPOEMKOCTHBIC JATYUKU U JIP.

[IInpokoe pacnpocTpaHEHUE MOJYUMJIM TaKKe MHEBMATHYECKHUE H3MEPUTEIbHBIC
CUCTEMBI, UYTO OOBSCHSETCS MPEUMYIIECTBAMHU MHEBMATHYECKOTO METO/Ja, K KOTOPHIM
MOXHO OTHECTH BBICOKYIO TOYHOCTb W3MEPEHHUs, BO3MOKHOCTb OJIHOBPEMEHHOTO
KOHTPOJISI HECKOJIBKUX MMApaMETPOB U Pa3MEPOB U COBMEILICHHUE ONEPAIIUN KOHTPOJIS C BbI-
YUCIUTEIBHBIMU ONEPAIUSMH, BO3MOXXHOCTh KOHTPOJISI pa3MEpOB B TPYIHOIOCTYIHBIX
MecTax JieTajieid MaluH (OTBEPCTHS OUCHb MaJIbIX Pa3MepPOB, ITYOOKHE OTBEPCTHS U T. I1.).

B nHeBMartMueckux cucTeMax KOHTPOJsS JIMHEHHBIX pa3MepoB HauOoliee
pacrpoCTpaHEHbl ~ KOHTAaKTHbIE  METOAbl  HU3MepeHus. l[lepBUYHBIE  KOHTaKTHBIC
npeoOpa3oBaTead  HEMOCPEACTBEHHO  CONPHUKACAIOTCA C  OOBEKTOM  KOHTPOJIS.
KoncTpykiuu npeoOpazoBarteneil yHuUImpoBanbsl. 9To mpeoOpa3oBaTeu ¢ IMapUKOBOMH,
KOHMYECKOH U IIJIOCKOM 3aCIIOHKaMU.

[THeBMaTHUEeCKUI KOHTAKTHBIM MpeoOpa3oBaTelib C IIAPUKOBOM 3aCJIOHKOM (pHC.
57) COCTOUT U3 BTYJKHU 2 C pe3bOOBBIM WIH IUJIMHIPUYECKUM IMMOCATOYHBIM MECTOM I10
Hapy)XHOMY AuamMeTpy. BHyTpu BTylnku Haxoautcs mapuk 1. OTBepcTHe BTYJIKH,
BBIIIOJITHEHHOE B 3aBUCHUMOCTH OT pa3Mepa IIapuKa, 3aKaHYMBAETCS C OJHON CTOPOHBI
KOHYCOOOpa3HbIM cyxeHueM. (CkaTblil BO3AyX, MOJIaBaeMblii BO BTYJIKY, MPHKHUMAET
IapUK U3HYTPU BTYJKH K KOHYCHON MOBEPXHOCTH. [Ipy Ha)kaThu Ha BBICTYMAIOUIYIO U3
BTYJIKH HapyXKy 4YacTh MIapHKa 0O0pa3yeTcs 3a30p MEXIy KOHYCHOW MOBEPXHOCTHIO
BTYJIKA W MIapuKoMm. M3MeHeHHe NaBJeHUS BO3AyXa MPONOPLUHOHAIBHO MEPEMEUICHUIO
[apuKa OTHOCHUTENIBHO BTYJKH. [IHeBMAaTHMUECKUN KOHTAKTHBIM MpeoOpa3oBareib ¢
IAPUKOBOM 3aCIIOHKOM MO3BOJISIET MOTYYUTh IUANa30H udmepeHuit 10 200 MkMm.

12 Pucynok 57 - [IlneBMmaTnueckuit
A KOHTaKTHBIN MTpeo0pa3oBaTeib ¢
\ §* ; IAPUKOBOM 3aCIIOHKOM

[THeBMaTHUeCKU KOHTAKTHBIM MpeoOpa3oBarelb C IIAPUKOBOM  3aCIOHKOM
ABJISIETCS] IEPBUYHBIM, TaK KaK MMEHHO OH COIIpUKacaeTcs ¢ 00padaThIiBa€MOI JeTalIbIO U
JaeT MEepBUYHYI0 HMHpOpMaluio o0 HM3MEHEHMHM pa3Mepa B Ipolecce o0pabOoTKu IpH
AKTUBHOM KOHTpPOJE, JMOO O COOTBETCTBHM JeTald TpeOOBaHUAM dYepTexa Ipu



NPUEMOYHOM KOHTpoJie. YTOObI MpeBpaTUTh 3Ty MEPBUUYHYI0 HHPOPMAIUIO B
U3MEPUTEIBHYI0 MOXKHO IOJIB3YIOTCS MHEBMATHYECKUMHU H3MEPUTENbHBIMA JAaTYHMKAMU
Pa3IMYHBIX MOAU(UKAINI, HATPUMEDP MTHEBMOAIEKTPUIECKUMU JAaTYNKAMU MEMOPAHHOTO
THUIIA.

B NOpOMBINIIEHHOCTH  TakKe€  HAXOASAT TMPUMEHEHHE IbE303JICKTPUUYECKHE
npeoOpa3oBaTeN, Y KOTOPBIX MEpPEMEIICHHEe H3MEPUTEIBHOIO CTEPXKHS MPUBOAMUT K
MOSIBJICHUIO HA TOBEPXHOCTH KPUCTALJIOB, HAXOJSAUIUXCS BHYTpU MpeoOpa3oBatels,
POTHUBOIOJIOKHBIX — JJIEKTPOCTATUYECKUX  3apsijioB; EMKOCTHBIE TMPeoOpa3oBaTeliu,
npeoOpa3yronue N3MEHEHHE BXOJHOW BEJIMYMHBI B U3BMEHEHHE JIEKTPUUYECKON €MKOCTH;
PaAMOU30TONHBIE U  PEHTTEHOBCKHE, OCHOBaHHbIE HA HCIOJb30BAaHUU CBOMCTB
PaAMOAKTUBHBIX M PEHTTCHOBCKUX W3JIyYEeHUH TMPOHUKATH Yepe3 BEIIECTBO WM
OTpaXaThCs OT HErO U JIpyrue npeodpa3oBaTesid, OCHOBAaHHbBIE HA PA3IMYHbBIX TPUHIUIAX
npeoOpa3oBaHUs U3MEPUTEIBHON HH(OpMAIUH.

Ot mpeoOpazoBaTenu B OOJNbLICH WJIM MEHBIICW CTENEHU HCIOJIB3YIOTCS B
CpelCcTBa aBTOMATHYECKOro KOHTpoJs. CHCTeMbl aBTOMAaTUYECKOTO aKTUBHOTO KOHTPOJIS
ABJISIIOTCS CHCTEMaMH C OOpaTHOM CBsI3bl0. BBIXOJHBIMU MapaMeTpamMu y 3THX CUCTEM
ABIISIIOTCSA:  pa3Mep oOpabaThiBa€MOM  J1eTalnyu, MOJOXKEHHE PEeXyIed KPOMKH
WHCTPYMEHTA, TIOJIO)KEHHE MCIIOTHUTENIbHBIX OPraHOB CTaHKa U Ap. Bxo/HbIe mapaMeTpsl
CHUCTEM aKTHUBHOTO KOHTPOJIA: NPUBOJIHBIE OpraHbl CTaHKa — JIBUTATEIN MPHUBOJIOB
UCIIOJIHUTEIFHBIX OpPTraHOB, 3JIEKTPOMArHUTHI, BO3JEHUCTBYIONIME HA XPaIroOBbIE WU
30JI0OTHUKOBBIEC YCTPONUCTBA MEXAHU3MOB T0JIaYM CTAHKOB, U IPYTHE AJIEMEHTHL..

B xauecTtBe mpumepa pacCMOTPUM TPEXKOHTAKTHYIO CKOOY C DJIEKTPOKOHTAKTHBIM
JaTYUKOM, CX€Ma KOTOpOo TpuBeaeHa Ha pucyHke 58. CKOObI TAKOTO TUIIA UCTIONB3YIOT B
KauyecTBE CPEJICTB aKTUBHOTO KOHTPOJIS MPHU HAPYKHOM NUIM(DOBAHUM HUITUHAPUYECKHUX
aetaneil Ha nuM(oBaIbHBIX CTaHKaX. M3MepuTenbHbI HAKOHEUHHUK 1, phruar 2, KOHTaKThI
3, WTOK 4 W HMHIUKATOP S5 ABISIIOTCA 3JEMEHTAMU JJIEKTPOKOHTAaKTHOIO JaTyuka. B
YCTPOMCTBAX AKTUBHOIO KOHTPOJS THUMA CKOO NAaTYMKU SIBJISIFOTCSI OCHOBHOM 4YacThbIO
U3MEPUTEIILHOU CUCTEMBI.

Pucynox 58 - Cxema TpeXKOHTaKTHOU
CKOOBI

B wnaugane IHJ'II/I(i)OBaHI/IH MITOK JdaTYHUKa HOﬂHHT.yFHOBOﬁ pbpdar OTTATUBACTCA
HPY)KI/IHOﬁ BJICBO, 3aMBbIKasid HOZ[BI/I)KHBIfI KOHTAKT C HCIIOABHKHBIM JICBBIM. Ora Imapa
KOHTAKTOB 3aMbIKACT LCIIb, BKIIIOYAIOIIYHO YCPHOBYIO IMOJAYy HIJ'II/I(l)OBaJ'H)HOFO CTaHKa.



[lo Mepe cHATHS MpHUIYyCKa IITOK AAaTYMKA MOCTENEHHO omyckaercs. Korga ocHOBHOM
MPUITYCK CHAT ¥ HYXHO MEPEXOJUTh Ha YMCTOBOE NUIM(OBAHUE, IITOK CBOUM BBICTYIIOM
MOBOpPAYMBAET pblYar, KOTOPbIA OTBOAMUT MOJBMXKHBIA KOHTAKT BIPABO, pa3MbIKas IENb
YepHOBOW MOJAYM W aBTOMATHUYECKHU BKJIIOYAsl PEXUM 4ucToBoro muudosanus. Korga
JeTalb TONYYHT 3aJaHHBIA pa3Mep, pbhldar KOHTAKTa KOCHETCS MPaBOrO0 KOHTAKTa U
CTaHOK aBTOMATHYECKH BBIKIIOYMTCA. Ha pasmepsl, COOTBETCTBYIOIINE OKOHYAHHUIO
YepHOBOTO M YHCTOBOTO NUIM(OBaHUS, JATUYNK HACTPAUBAIOT IO STAJTOHHBIM JETAJISIM.
Jl7iss akTUBHOTO KOHTPOJISI B TIporiecce NUIM(OBaHUS TPUMEHSIOT CKOOBI ¢ WHIYKTHBHBIMH,
THEBMOJICKTPOKOHTAKTHBIMU U IPYTUMU TaTIMKAMHU.

Jlnis u3MepeHnst UHCTPYMEHTA, 3aTOTOBKM M 00paboTaHHON mian oOpabaTbiBaeMOi
JeTali HEMOCPEJACTBEHHO Ha CTaHKE WCIOJB3YIOT TakKe TaKTUJIbHBIC JIaTYHKH,
paboTatone OT NPUKOCHOBEHHUS K M3MEpPAEMON TOBEpXHOCTU. JlaTyuk sBIseTCS
(aKkTUYeCKH NPEUU3HOHHBIM TEPEKII0YaTeNieM, BBIJAIONUM CHUTHadl B MOMEHT
MPUKOCHOBEHUS K Jetand. [1o mporpamme KOHTPOJISA IIMUHAETH CTaHKA C YCTAaHOBJICHHBIM
HA HEM TaKTWJIBHBIM JaTYMKOM TMEpEeMEeNIacTcsl 10 MOMEHTa COMPUKOCHOBEHHS IIyma
gaTuyuka ¢ AeTanpio. CHUTHAN KacaHWs TEPeNaeTcsl CUCTEME YHCIOBOTO MPOrPaMMHOTO
yhnpaBieHus cTtaHka. llpum sToM B cucTteme ympaBieHHs (PUKCUPYETCS BeIHMYMHA
NepEeMEILEHHS IO U3MEPUTEIBHBIM ITPe0Opa3oBaTessiM 0OpaTHOM CBSA3M MPUBOAOB MOAAYU
MHCTPYMEHTa W BBIUUCISIETCS KOOpJAMHATA KacaHWsd TaKTWIbHOrO jaaryuka. Korja
U3MEpPEHUs]  HE  MPOU3BOJATCS,  JaTdyuK  aBTOMATHYECKHM  IEpeMeliaeTcs B
MHCTPYMEHTAJIbHBIM Mara3uH cTaHka. TakuM YCIOBHUSM paOOThI yAOBIETBOPSIOT NaTUYMKU
C MCIIOJIb30BaHUEM HH(PAKpPaCHOIO U3ITyYEHUs AJIs Iepejaul CUrHAJIA.

VYcTaHOBNIEHHBIH Ha CTAHKE TAaKTWIBHBIM JAaTYMK HCIOJB3YETCS HE TOJBKO MJIs
U3MepeHusl 00pabaThIBaeMBbIX J€Tajei, HO U IJs IpYruX (YHKUUNA: KOHTPOJIb COCTOSHUS
MHCTPYMEHTA 10 Hauyajia oOpabOTKH, OOHAPYKEHHE UPE3MEPHOr0 MPUITYCKa (JIUIIHETO
CJIOSl MeTajula Ha 3aroTOBKE), OTCYTCTBHE WMHCTPYMEHTA WJIHM €r0 IOJIOMKA, YCTaHOBKA
CTaHKa Ha HYJIb U KOHTPOJIb MOJIOKEHUS JETAIN 10 Hayajga 0OpabOTKH.

7/ CTaTUCTUYECKUE METOIbI KOHTPOJIS

B coBpeMEHHOM TEXHOJIOTUM Pa3IMYyarT TPU IIPOLECCAa KOHTPOJIS KayecTBa
BBIITYCKA€MOM MPOJIYKIIMH, OCHOBAHHBIX HAa HCIOJb30BAHUHU TECOPHUH BEPOSTHOCTEU M
MaTEeMaTUYECKOM CTaTUCTUKU:

1)CTaTuCTHYECKUH PUEMOYHBIH KOHTPOJIb KayecTBa MpoayKiuu;, CTaTHCTHICCKHUIA
MIPUEMOYHBI KOHTPOJIb KauecTBa NPOIYKIIMH — BBIOOPOYHBIA KOHTPOJh KadecTBa
MPOAYKIIMK, OCHOBAaHHBIM HAa MPUMEHEHUU METOJOB MATEMATHMYECKOW CTATUCTUKH JJIs
MPOBEPKH  COOTBETCTBHMS  KadyeCTBa MPOJAYKIMH  yCTAHOBJIECHHBIM  TpPeOOBaHUSIM.
CTaTUCTUYECKUH TIPUEMOYHBIM KOHTPOJIb KadecTBAa MPOAYKIMM NPUMEHSIOT B TEX
ciaydasx, korma mpoBeneHue 100%-HOro KOHTPOJISI BCEX H3ACIWN, NMPEABABISEMBIX B
KOHTPOJIUPYEMOU MapTUM MPOAYKIIUU, TPYIHO OCYIIECTBUTH U3-3a OOJBIIION MacCOBOCTU
MApTUHU WM HEBO3MOKHO OCYILIECTBUThH M3-3a TOTO, YTO MPOBEAECHUE KOHTPOJISI CBSI3AHO C
pa3pylieHueM €IWHUI] MPOAYKIMA U B TO K€ BpPEMsS H3BECTHO, YTO JOJSA JEPEKTHBIX
€IMHUI] TPOAYKIIMH B MAPTUU JOCTATOYHO MaJa.

2)CTaTUCTHYECKHH aHaJIn3 TOYHOCTH TEXHOJIOTUYECKOTO MpoLIECCa;
CTaTUCTUYECKUN aHAIU3 TOYHOCTH TEXHOJIOTHMYECKOTO MPOIecca CIYKUT ISl BBISIBICHUS
(haKTOPOB, CHIKAIOIIUX €r0 TOYHOCTD.

3)CraTHCTHYECKOE PEryJIMPOBaHUE TEXHOJOTHYECKOTo mporiecca. CTaTUCTHUECKOE



pEryJIMpOBaHME TEXHOJIOTMYECKOIO0 MpOLEecca HAIpaBlI€HO Ha IPEIOTBpALICHUE
NOSIBJICHUA Opaka NpU H3TOTOBJICHUHM MAPTUH MNPOAYKUUU. Takoil KOHTPOIb MOKHO
OTHECTH K aKTUBHBIM METO/IaM KOHTPOJIS.

[Io BBINOJHEHHIO TaKOW KOHTPOJb SIBISAETCA BBIOOPOYHBIM. M3 OonbpmION mapTuu
OPOAYKIMU OepyT OJHY WJIM HECKOJIBKO CIIy4allHbIX BBIOOPOK, pe3yJbTaThl U3MEPEHUs
KOTOPBIX 00palaThIBalOT METOAMH MaTEMaTHYECKON CTATUCTUKHU.

O0beM BBIOOPKU M MPUEMOYHOE YUCIO XaPaKTEPU3YIOT IUIAaH KOHTPOJISL, COTJIACHO
KOTOpPOMY YCTAaHABJIMBAIOT NMPUEMOYHOEe U OpakoBoyHoe uucina. [IpuemMouHoe umcio
ABJSIETCA KPUTEPUEM ISl IPUEMKHU MAPTUU MPOAYKUUH, PABHBIM MaKCHMaJIbHOMY YHCITY
nedeKTHBIX €IMHMI] B BBIOOpPKE WJIM MpPOOE B Cllydae CTAaTUCTUYECKOTO MPUEMOYHOTO
KOHTPOJISI MO QJIbTEPHATUBHOMY TMPHU3HAKY WIH COOTBETCTBYIOIIEMY MPEACITbHOMY
3HAYEHUIO KOHTPOJUPYEMOTOo TapaMeTrpa B BBIOOpDKE WM TMpode B  ciayyae
CTaTUCTUYECKOTO IMTPUEMOYHOTO KOHTPOJIS IO KOJMYECTBEHHOMY IIPU3HAKY.

bpakoBoyHOE 4HWCIO SBISIETCS KpUTEpHEM s 3a0paKOBKM NApTHH MPOAYKIIHH,
PaBHBIM MUHUMAJIbHOMY YHCIY JAC(PEKTHBIX €IUWHUIl B BBIOOPKE WM MpoOe B ciydae
CTaTUCTUYECKOTr0 MPUEMOYHOIO KOHTPOJS IO aJbTEPHATMBHOMY MpPU3HAKY WJIHU
COOTBETCTBYIOIIEMY MPEACIBbHOMY 3HAYEHUIO KOHTPOJIMPYEMOTO IMapameTpa B BBIOOpKE
WIM 1po0e B ClIyyae CTATUCTHUYECKOIO MPUEMOYHOTO KOHTPOJS MO KOJIUYECTBEHHOMY
MIPU3HAKY.

Pemaromiee nmpasuio, 3apaHee yCTaHOBJICHHOE, IPUMEHSIOT ISl IPUHATHS PEILEHUS
OTHOCUTEIBHO TNPUEMKM WM OTKJIOHEHHS MAapTUM MPOAYKLIHMH IO pe3yibTaram ee
KOHTpOJIsA. JlJI1 NPUHATHS pPELIEHUS OTHOCUTEIBHO MPUEMKH WM OTKJIIOHEHUS NapTHH
OPOAYKIMH MOXET OBITh MpPeIyCMOTpPEHa ONpENElICHHAas COBOKYIHOCTb PpELIAOIINX
MIPaBUIL

[locnenyromas OLEHKA CIYKUT JUIA YCTAHOBJIEHMS BXOAHOTO M BBIXOJHOTO
ypoBHel nedexTHocTH, 3PPEKTUBHOCTU MPUHSITOTO TIaHa KOHTpoJIs. [1o Hel npuHuMatroT
pelieHre o 1eyieco0O0pa3HOCTH KOPPEKTUPOBAHUS IJIaHA KOHTPOJIA. DTy BEIUYUHY
BBIYUCIISIIOT KaK (YHKIUIO pPE3yJlbTaTOB CTATUCTUYECKOIO MMPUEMOYHOIO KOHTPOJIS
HECKOJIbKUX MapTUl NPOAYKIUY.

CraTuCTMYECKUI aHaIW3 TOYHOCTH TEXHOJOTHYECKOTO IIPOLECCA CIYKHUT IS
BBISIBIICHUS (DAaKTOPOB, CHIKAIOLIUX €r0 TOYHOCTh. MeTouKa pelieHus TakKuxX 3a1a4 Mpu
ITOMOIIY CTaTUCTUYECKOTO aHAIN3a CBOAUTCS K CIEAYIOIIEMY:

" [UIAHUPOBAHHUE MCCIIEOBaHUs, B YACTHOCTH, ONpeesieHue 00beMOB BHIOOPOK U
METO/1a UX NOJIyYEHHS];

" (opMyIupOBaHHE MATEMATHUKO-CTATUCTUUECKOIO ONKCAHUS, CO3/IaHUE MOJIEIIH;

"  OINKCaHUE MapaMeTPOB, OTHOCAIIMXCSA K MOJENH, U ONpeiesieHue BbIOOPOUYHBIX
pacupeeseHu 1Sl 3TUX OLIEHOK;

"  U3Yy4YEHHUE COIIACHS MEX]Y MOJIENbIO U HAOIIOACHUSIMU;

" pEuIeHHE 33/1a4d OLICHMBAHUEM HCCIEAYEMBIX NAapaMETpPOB U NPUHITHE MEP B
3aBUCHUMOCTH OT PE3YJIbTAaTOB HCCIIEIOBAHUSI.

Haubonee pacnpocTpaHeHHBIMH METOJAaMU CTATHCTHUYECKOTO aHaiu3a TOYHOCTU
TEXHOJIOTUYECKOTO TMpOoLEcca SBISAIOTCA CpPAaBHEHUWE CPEAHUX; CPABHEHHUE IUCIICPCHU;
olleHKa Kod3((UIMeHTa KOppEIsUU; PErpecCUBHBIN aHaIM3; AUCIEPCUOHHBIN aHalIu3;
aHaJIU3 BPEMEHHBIX PSAJOB U CIIyYailHbIX OCIEA0BATEILHOCTEN.

Meton cpaBHEHUS CpeOHMX NPUMEHSIOT B TeX Clydasx, Korja HeoO0XOoAuMoO
YCTAaHOBUTH COOTBETCTBUE HM3TOTOBJICHHOTO W3JENUS 3TAaJOHHOMY oOpa3ily WJIu KOrja
TpeOyeTcsi CpaBHUTh 3HAUYEHHUsI OJHOMMEHHBIX IMOKa3aTeseil KadecTBa y IBYX WU Ooliee



IPYIIT U3IETUM.

Meton cpaBHEHHMS JUCHEPCUN  NPUMEHSIOT, Korga TpeOyeTcsi OLICHUTH
M3MEHYUBOCTh I[IOKa3zaTejel KkadecTBa (MX paccesHue) B 3aBUCUMOCTH OT crocoda
00pabOTKH, 000PYIOBAHMS WIIA APYTUX (PAKTOPOB.

Kospdunument koppensiuuu OLEHUBAIOT, KOIZIa HAA0 IHPOBEPUTH CTEICHb
3aBHCHUMOCTH OJHOTO ITOKa3aTess KauecTBa OT JPYroro WK B JPYTUX MOJOOHBIX CIIydasx.

PerpeccuoHHblil aHaNM3 MNPUMEHSIOT, Korjga TpeOyeTcsli OLEHUTh I0Ka3aTeib
Ka4yecTBa I10 pe3yibTaTaM HaOJIIOICHUI HaJl APYTUMHU NIOKA3aTEISMHU.

JIMCTIEpCUOHHBIN aHaIU3 NPUMEHSIOT, KOrJa TPeOyeTCsl OLEHUTh BIUSHUE TEX WIH
MHBIX (PAKTOPOB HA UCCIIEyEMbIN MIOKa3aTeNIb KaueCTBa.

CraTucTyeckoe peryjiMpoBaHUE TEXHOJIOTMYECKOro Ipolecca HaIpaBICHO Ha
NpelOoTBpalllCHUE TMOSIBICHUA Opaka NpU HM3TOTOBJICHUM MApTUU MPOAYKIUH. Takoil
KOHTPOJIb MOKHO OTHECTH K aKTHBHBIM METOJaM KOHTPOJIs. BBIMONHSIOT ero, MHOTUMU
METOJIaMH, MUMEIONIMMH CBOM OOJIACTH TPUMEHEHHUS, a TaKXe CBOM IMPEUMYIIECTBA U
HE/IOCTATKH.

8 OcHOBBI Ooprau3anuv TCXHUYCCKOTO KOHTPOJIA

TexHuueckuii KOHTPOJIb HA TPOU3BOJICTBE SBISETCA HEOOXOIUMBIM 3BEHOM
TEXHOJIOTUYECKOTO MPOIecca MPOU3BOJICTBA U YCTAHABIMBACT OOPATHYIO CBSI3b: TOTOBAs
MOPOJIYKIUS — TeXHoJoruueckuit mporecc. KoHTponb kadecTBa JaeT HEOOXOIUMYIO
uHOpMAIIMI0O O XOJI€ TEXHOJOTMYECKOrOo IIpollecca H3TOTOBICHUS [UJISl TPUHSTHUS
pelIEHUd O KOPPEKTHUPOBKE TEXHOJOTMYECKOTO MPOILIECCa MM WHOTIO BO3JICUCTBUSA Ha
KOHEUHBIA PE3ylbTaT MPOU3BOJCTBA — IIOJYYEHUE TOTOBOM MPOIYKIHMH 3aJaHHOIO
KauecTBa.

KonTposb kauecTBa B BUJI€, KOHTPOJIBHBIX ONEPAIMil BXOJAUT B COCTAB TEXHOJOTUU
M3TOTOBJIEHUS TPOAYKIIMH, B €€ CTOUMOCTb. ITOT KOHTPOJIb HA BCEX ATAIax MPOMU3BOJICTBA
OT 3arOTOBUTEIBLHOIO /10 COOPKHU U YIAKOBKH MAIlIMH OCYIIECTBIISICT CrelUaibHas ClIyko0a
TEXHUUYECKOTO KOHTpoJsisi. Ha OONBIIMHCTBE MAIIMHOCTPOUTENBHBIX MPEANPUATUNA HSTa
KOHTpOJbHAsg Cayk0a BblJeJIeHa B CHCHUAIBHBIA OTAEN, Ha3bIBAEMbIH OTIEIOM
texHuueckoro koutposs (OTK).

Opranuzaiusi TEXHUYECKOTO KOHTPOJIA Ha 3aBOAE 3aBUCUT OT Xapakrepa
BBIIIYCKa€MOM MPOAYKIIMA W OT THUIIA IPOU3BOACTBA. Hampumep, npu cepuitHOM
MIPOU3BOJICTBE MOXHO MPUMEHSTh HE CIUIONIHOW KOHTPOJIb JieTajel, a BrIoopouHblid. [1pu
YCTaHOBHUBIIEMCSI TEXHOJOTMYECKOM IIPOLIECCE BCE pasMepbl M IMapaMeTpbl JeTalieu
OCTAIOTCSl OJMHAKOBBIMHU 10 HApYIICHUS CTAOMJIBHOCTU 3TOro mpoiiecca. JloctaTodyno
IIPOBEPSTh OTAEIBHBIC MAPTUU JETAJEH Yepe3 OINPENEIICHHbIE TPOMEXKYTKH BPEMEHU U3
MPOM3BOJCTBA, U MO HHUM CYIAUTh O KA4ECTBE BCEX BBIMIYCKAEMBIX JAETaJCd OJIHOTO
HAaMMEHOBAHUS.

Bcst m3roroBneHHast 3aBojioM MPOAYKIIMS MOKET OBITh MOCTaBJIEHA MOTPEOUTEIIO
toibko nocie npueMku ee OTK u odopmiieHus B yCTaHOBJICHHOM TOPSIAKE JOKYMEHTOB,
YAOCTOBEPSIOIMINX KAYE€CTBO ATON MPOAYKIIHH.

Ocnoguble 3a1aun, pemaembie OTK, cnemyrommue:

O BXOJIHOM KOHTPOJIb Ka4ye€CTBa ChIPbSi, MATEPUAIIOB, KOMIUIEKTYIOIIUX W3JEIIHMH,
WHCTPYMEHTOB M T. II.; CBOEBPEMEHHOE W OOOCHOBAHHOE TMPEIBSIBICHUE MPETECH3UN
(pexsiamaliuii) mocTaBIIMKaM 3a HEKa4YeCTBEHHbBIE TTOCTABKU,

O KOHTPOJIb COOJIOJIEHUST TEXHOJOTUYECKON NUCIMIUIAHGI, T. €. HOPM H PEKUMOB



00pabOTKM 3aroTOBOK, MPaBWUJI COOPKH M HWCIBITAHUN COOPOYHBIX EAWHUI] W MAIIWH,
TpeOOBaHUI K OT/EJIKE, YITAKOBKE U KOHCEPBAIMU MPOAYKIIUU U JPYTUX TEXHOJIOTMYECKUX
MPOLIECCOB U3TOTOBJICHUS;

® ONEPAMOHHBIN KOHTPOJb — MPOBEPKA KAY€CTBA HEMOCPEACTBEHHO BO BPEMSI UJIU
MOCJIE TEXHOJIOTHYECKOM ONEpaluy;

® [IPUEMOYHBIA KOHTPOJIb, MO pe3yJibTaTaM KOTOPOrO0 NPUHUMAIOT PELICHHUE O
MPUTOJTHOCTA TPOJIYKIIMU K IIOCTABKE TMOTPEOUTENI0 M HCIOJIb30BAHUIO 10
HA3HAYCHUIO;

® [PEABSABICHUE TOTOBOW MPUHATOM NPOAYKUHUM TMPEICTABUTEIISIM 3aKa3uuKa B
ClIy4asix, IPEAYCMOTPEHHBIX YCIIOBHSIMU ITOCTABKM KOHKPETHOM MPOAYKIUHU, U
oopMIIEHUE JOKYMEHTOB Ha MPUHATYIO IPOIYKIIUIO;

® KOHTPOJIb COOJIIOICHUS TIPABUIJI XPAHEHUSI U TPAHCIIOPTUPOBAHUS KaK 3arOTOBOK U
noyty(aOpuKaToB, TaK U TOTOBOW MPOAYKIMU BHYTPHU MPEANPUITHS U KOHTPOIb
cOOJIIOICHUS TIPABUIT OTIPY3KU U3CIIHIA;

e yuYeT MpeTeH3uil (peknamanuil) Ha HECOOTBETCTBUE BBITYCKAEMOW NPOAYKIUHU
YCTAHOBJICHHBIM TPEOOBAHUSAM, YYaCTHE B PACCMOTPEHUU MPETEH3UN U KOHTPOJIb
3a BBINIOJHECHUEM MEPONPUSATHM 1O YCTPAHEHHIO TMPUYMH HEIOCTATKOB,
OOHapYy>KEHHBIX B TEXHOJIOIMYECKOM IMPOIIECCE MPOU3BOJICTBA;

e yuerT Opaka U ero CTporasi H30JISIIHS OT TOJTHON MPOTYKITUH.

Onepauuy  TEXHUYECKOTO  KOHTPOJISI  SIBJISIFOTCS  HEOTHEMJIEMOM  YaCThIO
TEXHOJIOTUYECKOTO Tpoliecca MPOU3BOJACTBA, MOATOMY HX pa3palaThIBAIOT HapaBHE C
TEXHOJIOTUYECKMMHU, BCIOMOTaTEIIbHBIMU U MTOATOTOBUTEIIBHBIMU ONEPALASIMUA U BHOCST B
YTBEPKJAECHHBIC TEXHOJIOTHYECKUE TMPOLECCHl [JIs KAKIOTO H3JEIHUsl, BBIITYCKa€MOTO
3aBogoM. [locrmenoBaTenbHOCTh TEXHUYECKOTO KOHTPOJISI — COOCTBEHHO KOHTPOJIbHBIC
Oomepannru, HX PEXKUMBI, METOJbl, TEXHUYECKAs OCHAIICHHOCTh W3MEPUTEIIBHON W
WCTBITATEIbHOW TEXHUKOW, APYTUMU CIOBAMU, CUCTEMA TEXHUYECKOTO KOHTPOJISI BO BCEH
noiHoTte obs3aTensHo cornacyercs ¢ OTK. Kpome toro, o6s3atensHO cornacyercs ¢ OTK
Y HOPMHUPOBAHUE KOHTPOJIBHBIX OmNepalui, ux Tapudukaius, T. €. yCTAaHOBJICHUE YPOBHS
KBaJTu(UKAMK ISl TIPOBEJICHUS KaKJI0M M3 KOHTPOJBHBIX omnepanuii. Bce n3menenus B
CUCTEME TEXHHUECKOT0 KOHTPOJISI TAKXKe HE JiedcTBUTENbHBI 0e3 cormacoBanus ¢ OTK.

bropo BXOIHOTO KOHTPOJIE OCYIIECTBISICT (GYHKIMM BXOJHOTO KOHTPOJIA
MOCTYNAIOIIETO ChIPbsi, MAaTE€pPUAJIOB, KOMIUIEKTYIOIIUX W3AENHA. 3ajada BXOJHOIO
KOHTPOJISI — TIPEIOTBPAILCHUE HANpPaCHbIX 3aTparT Tpyda M BPEMEHH, a TaKkKe
MATEPUAJIBHBIX CPEACTB IMYTEM HEAONYIICHUS HEKAYECTBEHHBIX KOMIUIEKTYHOLIUX
W3IEUN, CHIPbSl 1 MAaTEPHUAJIOB B MPOU3BOJICTBO.

bropo Texaudeckoro kouTposis (bTK) B nexax npeanpusiTus MpoBOJUT OCHOBHYIO
paboTy Mo MpeaynpexieHUI0 Opaka U CUCTEMAaTHYECKON OIEHKE KauyecTBa Ha YPOBHE
cBoero 1exa. BTK obecrieunBarOT BBINMOJHEHUE TPAKTUUECKU BCEX 3a7a4, CTOSIIUX Mepe]
OTK. Pabotnuku nexoBbix BTK 3aHuMaroTcsi KOHTpoOJIeM KadyecTBa MPOIYKIIMU KakK B
CIIeIMAIBHO 000PYIOBAaHHBIX TTOMEIIEHUSX, TaK U HEITOCPEACTBEHHO Ha TEXHOJIOTMYECKHUX
y4acTKax W JUHUAX 00paOOTKH U COOpKM M3JeIui WM X yacTei. OHU BBITIOJHSIOT BCE
KOHTPOJIBHBIE OIEpalli, MPEIYCMOTPEHHBIE TEXHOJOTMEW KOHTPOJSA [UId JTaHHOMU
MPOAYKIIMM HA MX YYacTKe, MOAAEPKUBAIOT CBSA3b C LI€XaMHM U y4aCTKaMu 3aBOJAa, OT
KOTOPBIX TMOJY4Yal0T 3aroTOBKH I CBOEH pabOThl M KOTOPBIM OTIPABISIOT TOTOBYIO
MPOAYKIIMIO CBOETO LEXA.

Texanueckoe 6ropo OTK mpoBomut ananm3 Opaka u pa3pabaTbiBaeT ¢ y4acTUEM



APYTUX 3aWHTEPECOBAHHBIX OTJIENIOB, CIYKO W IEXOB 3aBOJa MEpPHI MO CHUKEHUIO U
npenoTBpamieHuio Opaka. Texuudeckoe Oropo OTK coBmecTHO ¢ MeTpojoramMud W
TEXHOJIOTAMH  BHEJPSET MPOIPECCHUBHBIE CPEACTBA KOHTPOJS M HCIBITaHWIA,
pa3pabaThIBa€T U BHEAPSET HEOOXOIMMBIE HCIBITATENbHBIE CTEHIIBI KaK JJIsi BXOIHOTO
KOHTPOJIS, TAK U JJIsl UCTIBITAHUN Y3JI0B M TOTOBBIX m3zaenuil. Texnuueckoe 6ropo OTK
Opu HEOOXOJUMOCTU MOKET MPOBOIUTH pa3pabOTKy M BHEJIPEHHE CTAaTUCTUYECKUX
METOJ0B KOHTPOJISI M PErYIMPOBAHUS TEXHOJIOTUYECKUX ITPOLIECCOB.

['maBHBIMM 3a/1ayaMU OTJEJIa TEXHUYECKOTO KOHTPOJISI B COOTBETCTBUH C TUIIOBBIM
IIOJIO)KEHUEM SIBJIIETCSl INPENOTBPAIllEHUE BbITyCKa MPOAYKIHMH, HE COOTBETCTBYIOLIEH
TpeOOBaHUSIM HOPMATUBHO-TEXHUYECKOW JIOKYMEHTAllUM, a TaKkKe YKpEIUICHHUE
IPOU3BOACTBEHHON JUCUUIUIMHBI U TIOBBIIIEHHE OTBETCTBEHHOCTH BCEX 3BEHbHEB
MIPOMU3BOJICTBA 3a KAYECTBO BBITYCKaeMOW NpoAyKUuH. OTAEN TEXHUYECKOTO KOHTPOJI
ABJISIETCSI CAMOCTOSATEJIbHON CTPYKTYPHOW €IWHULEH MNPEANpUATHS M HE 3aBUCHUT OT
apyrux ero ciayx0. Ctpykrypa u mrarsl OTK npennpusitus pazpabatblBalOTCs ¢ y4ETOM
XapakTepa MPOU3BOACTBA, a TAKKE TPYJAOEMKOCTH ONEpaIiil TEXHUYECKOTO0 KOHTPOJIS.

HenocpencTBeHHbld  KOHTPOJIb 332 KAue€CTBOM  MPOAYKIIMU  OCYLIECTBISIOT
paOOTHUKHM CIYKObl TEXHMUYECKOrO KOHTpOJs B Iuexax npennpustus. IlpaBa u
00s13aHHOCTH 3TOM Kareropuu pabotHukoB OTK perinameHTHpPOBaHBI.

Kontponep OTK umeer cienyromue rnpaBa 1 00s13aHHOCTH:

o OpakoBaTh MPOAYKLHMIO, HE COOTBETCTBYIOIIYIO YEpPTEKAM M TEXHUYECKUM
YCIIOBHUSIM;

= BO3BpalllaTh Ha JOPAaOOTKY NPOAYKIIHIO, HE COOTBETCTBYIOLIYIO TPEOOBAHUSIM
HOPMAaTHUBHO-TEXHUYECKON JOKYMEHTAIINH;

= HE TPUHMMATh Ha KOHTPOJIb MPOAYKIUIO 0€3 COOTBETCTBYIOULIEH
CONPOBOJIUTENIBHON TOKYMEHTALUU;

= MPOBEPATH  COOTBETCTBHE  KOJWYECTBA  NPEABSABICHHBIX  JETalleh
COIIPOBOJAUTENILHON JOKYMEHTALIUM;

= CBOEBPEMEHHO U MPABUIBHO OPOPMISATH KOHTPOJIBHYIO JOKYMEHTALIMIO;

. cooOuiaTh O TOSBJIEHMM MacCOBOro Opaka MpPOU3BOJICTBEHHOMY U
KOHTPOJIBHOMY MacTepam;

= IPOBEPATH MPUTOJHOCTh U3MEPUTEIBHOIO HHCTPYMEHTA.

IIpy BBIOJTHEHUM KOHTPOJIBHBIX OI€pallMi CTapIIMKd KOHTPOJIBHBIA MacTep,
KOHTPOJIBHBIM ~ Macrep Y KOHTPOJEp  PYKOBOJCTBYIOTCS  COOTBETCTBYIOLIEH
TEXHOJIOTUYECKON JOKYMEHTANEN TEXHUUYECKOTO KOHTPOJIS.

TexHuueckKuii KOHTPOJIb B IIPOIISCCE MPOU3BOJICTBA

Texnuueckass pokyMeHtauus. B coorBerctBum co cranaaptamu ECT/]
NPEAYCMOTPEHBl  CIEAYIOIIME  YETBIPE TPYNIbl  TEXHOJIOTHYECKUX  JOKYMEHTOB
TEXHUYECKOTO KOHTPOJISI, IPUMEHSIEMBIX:

. npu pa3zpaboTke MapIIpPyTHBIX U MapuIpyTHO-OMEPAIUOHHBIX
TEXHOJIOTMYECKUX MPOLIECCOB TEXHUYECKOTO KOHTPOJIS;

. npu pa3zpaboTKe ONepalMOHHBIX TEXHOJIOTMUYECKUX MPOLECCOB TEXHUYECKOTO
KOHTPOJIS;

= JUISl PETUCTPALIMK PE3YIbTATOB U3MEPEHUIN U KOHTPOJIS;

= IpU TUIAHWPOBAHUHU, Y4€Te€ M KOHTpOJIE 3a COOIIOJEHHEM TEXHOJIOTHMYECKOM
JUCLUIUIVHBIL.

OCHOBHBIM JIOKYMEHTOM TEXHUYECKOr0 KOHTpoJii B coorBercTBUU ¢ ['OCT



3.1502—385 sBisieTcs onepalnoHHAas KapTa TEXHUYECKOro KoHTposist. OHa mpenHa3HayeHa
JUIsL OMMCAHUSl COAEPKAHUSA TEXHOJIOTMYECKON ONepaluu TEXHHUYECKOrO0 KOHTPOJS C
YKa3aHUEM COJAEpPKAaHUS M MOCIEAO0BATEIbHOCTH BBIOJHEHUS IEPEXO0JI0B, a TaKKe
MPUMEHSEMBIX IPU 3TOM METOJOB M CpeACTB. B omnepannoHHOW KapTe NpPUBOIATCA
JaHHBIE O CpPEICTBAaX KOHTPOJS — MPUCHOCOOJICHUSX, NpUOOpax, HHCTPyMEHTaX.
CrangapToM NpeIyCMOTPEHbI KapThl JBYX BHUJAOB: OJIHA HMEET IOoJIe JJIsl 3CKH3a
KOHTPOJINPYEMOI JeTalld, a BTOpas TAaKoro IOJs HE MMEET U MPUMEHSETCS C KapTou
3cku30B, BbinoJHseMoi mo 'OCT 3.1105—84, niu ¢ KOHCTPYKTOPCKUM YE€PTEKOM.

Haubonee mmupoko Ha MalIIMHOCTPOUTENBHBIX MNPEANPUATUAX Ui OPOpPMIICHUS
pE3yJIbTaTOB KOHTPOJISl MPUMEHSIOT MAacrnopTa W KypHajibl KOHTPOJIS, TEXHOJIOTHUUYECKUE
OMpKHU, KapThl U3MEPEHUI. DTH JOKYMEHTHI IpU 0(POPMIIEHUH KOHTPOJIS UCIIONb3YIOT KaK
caMoCTOsITeNIbHbIE. B KOMITJIEKT JOKYMEHTOB, OQOPMIISIEMBIX KaK MaclopT KOHTPOJI,
BXOJISIT: TUTYJBHBIN JIUCT, TEXHOJOTMYECKUN MACIOPT; KapThl HU3MEPEHUN U SCKHU30B;
KOMILIEKTOBOYHAsI BEJIOMOCTb; BEIOMOCTb 3aMEUaHWM; KapTbl NOBPEXKICHUUA U
PErYIMPOBOK; CBUAETENBCTBO O MpueMKe. OTHOM U3 pa3HOBUIAHOCTEN MacopTa KOHTPOJIS
ABJISIETCSI TEXHOJIOTMYECKas Oupka, KoTopas OQOpMIISIETCS HAa HECKOJBKO €JIMHMII
u3nenui. B xypHaiie KOHTpOJs cOOpaHbl JOKYMEHTHI, 0()OpPMIICHHBIE NMPU BBIIOJHEHUN
TEXHOJIOTUYECKOI0 IPOLECCAa WM ONEpallMd TEXHUYECKOro KOHTposs. Pasmmyaror
KYpHajbl KOHTpOJII MaTe€puaioB, TEXHOJOIMYECKUX IMpOLeccoB, u3nenuu. Jlus
oOopMIIEHHSI KOHTPOJISI MHOIZIA MCHOJB3YIOT METOJ KJIEHMMEHHs, T. €. HaHeCeHHUs Ha
U3JIeNIME 3HAKOB, YJIOCTOBEPSIOIMUX €ro kadectBo. DOpMBI JOKYMEHTOB, KOTOPBIMHU
o(opMIIAIOT pe3yNbTaThl KOHTPOIIs, peraameHTupoBanbl [[OCTamu. OCHOBHBIM MTPaBUIIOM
IIPM TPOBEJCHUN KOHTPOJIBHBIX OIE€paluil SBISAETCA CIEAYIOIIee: BO BCEW MapTun
IIPOBEPSIEMBIX JETAJIEH KOHTPOJIMPYIOT CHAa4YaJIa OJIMH pa3MepP U TOJIBKO IOCIIE 3TOro mepe-
XOJIAT K KOHTPOJIIO IPYTOTO.

[Ipy TPOEKTUPOBAHMM CHUCTEMBI TEXHHYECKOTO KOHTPOJISI Ha MNPEANpUSITHH
HE0OXO0AMMO COOJII0IaTh MPUHIMUIBI CTAaHJAPTU3ALUU, CUCTEMHOCTH, ONTHUMHU3ALIUH,
JUHAMUYHOCTH, aBTOMATU3ALINH, IPEEMCTBEHHOCTH U afanTalyu.

[IpyuHuuMn craHgapTU3alyMyd COCTOMT B TOM, YTO OCHOBHbIE TPEOOBAHHUS K CHUCTEME
TEXHUYECKOTO KOHTPOJIA IU(PPEepeHIUpPYIOTCS, PErIaMeHTHUPYIOTCS M 00eCleYUuBaIOTCs
rOCyJapCTBEHHbIMH  CTaHAAPTAMH, CTAaHAAPTaAMU HNPEANPUATHS W TEXHUYECKUMU
YCIIOBHSIMH.

[IpyHIMIT CHCTEMHOCTH 3aKIOYaeTcs B TOM, 4YTO IPOLECCH TEXHHUYECKOIO
KOHTPOJII paccMaTpUBAalOT B HMX B3aWMOCBS3M C OCHOBHBIMU TEXHOJIOTMYECKUMU
IpoleccamM, T. €. OIepalud TEXHUYECKOTO KOHTPOJSI OpPraHWYeCKH BKIIIOYAOT B
TEXHOJIOTUYECKH MPOLIECC U3TOTOBIEHUS, SKCIUTyaTallu NI PEMOHTA U3EIIHS.

[IpuHUMn onTUMHM3aMU CBOAMTCS K BBIOOPY TAKUMX BHUJOB, METOJOB U CPEICTB
TEXHUYECKOTO KOHTPOJII, KOTOpPhIE MPU MHUHUMAJBHBIX 3aTpaTax OO0ECHeUYHBAIOT €ro
MaKCUMabHYIO 3P (PEKTUBHOCTD.

[IpuHuun  AMHAMUYHOCTH  MPEAYCMATPUBAET BO3MOXKHOCTH  HEMPEPHIBHOIO
Pa3BUTHS U COBEPILICHCTBOBAHUS CUCTEMbI TEXHUYECKOTO KOHTPOJISI C yUeTOM TpeOOBaHUM
TEXHUYECKOTO IIporpecca.

[IpuHuun aBTOMAaTH3alMM COCTOMT B MAaKCHUMAaJbHOM HCIIOIb30BAHUU CPENICTB
BBIYMCIINTENIbHON TEXHUKU B CUCTEME TEXHHYECKOTO KOHTPOJISL.

[IpyHIMIT MPEEMCTBEHHOCTH 3aKIKOYAETCS B MAKCHMAJIBHOM HCIIOJIB30BAaHUU HE
TOJIBKO BCEX BO3MOXKHOCTEM CaMoro MpeanpHsTHs, HO U NEPEeJOoBOro OMbITa pa3paboTKu
CUCTEM TEXHMYECKOTO0 KOHTPOJISI HA APYTUX MPEAIPHUITHIX.



[IpyHuun ajanranMyd OpeanojaraeT MCHOJb30BaHUE B CUCTEME TEXHUYECKOIO
KOHTPOJISI 3JIEMEHTOB, OOECHEYMBAIOIINX OBICTPYIO TMPHUCHOCOOIIEMOCTh CHUCTEMBI K
cnenu@uke 00BbEKTOB KOHTPOJIS B YCIOBHIX YacTO U3MEHSIOUIMXCS BHUJIOB BBITYCKAEMOM

MPOAYKIIUH.
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