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VYeaaemoll yntatens!

AaHHoe ydeGHOe nocobie ABAAeTCH YacThIO YHeOHO-MeTOAMYeCKo-
O KOMIIAGKTA [0 CHeMaALHOCTH «(CBapOYHOE MPOU3BOACTBOY.

YueOHoe mocofHe NpeapHa3HAYeHO AAA H3YYeHMS npodiecCHOHaAR-
Horo Mopayas [IM.03 «KOHTpOAR KauecTBa CBApOYHHX pabor».

YyeSHO-METOAUYECKHE KOMIIAEKTE HOBOTO IIOKOASHHS BKAIOYAIOT
B cebsl TPAAHITMOHHEE M MHHOBAIMOHHEIE yi1eOHEIe MaTepHaAll, I10-
3BOAMIOIHe ObeCneyrTh A3Y4YeHHe 00ujeobpa3oraTeARHRIX H 0bile-
npogecCHOHAABHLIX AMCIMIIAHH M npodecCHOHAABHEIX MOAYAEH.
KayRALIHT KOMIIAGKT COACPAKHT yueOHHKM H yUeOHEIe HOCODHA, CpeA-
cTBa 0DYUEHMS M KOHTPOASA, HeoGXOAHMMEI® AAS OCBOSHHs OOHIMX
mpohecCHOHAARHRIX KOMIETEHIMMH, B TOM YHCAS H ¢ yueToM Tpebora-
HUti paGoToAATEAS.

YueGHrle H3AAHHA ADMOAHAIOTCA IACKTPOHHEIMY 00pa3oRaTEARHH -
MH pecypcaMi. DAeKTPOHHELIE DeCYPCH COAEP/RAT TeOpPeTHYecKHe H
[IPAKTHYEeCKHEe MOAYAHM C HHTEDAKTUBHEIMHK YIIDAXKHEHHIMHA H TpeHa-
JRepaMH, MyALTHMEAUMHEIE OOBEKTH, CCHIAKH HA AOTOAHHTEALHEIE
MaTepHaAl ¥ pecypcH B MHrepHeTe. B HMX BKAKYEH TEPMHHOAOTH-
YeCKHH CAOBAPEL H IAEKTPOHHEIH JXYPHAA, B KOTOpOM PUKCHDPYIOTCA
OCHOBHHIE napaMeTphl yaeOHoro mpoijecca: BpemMsa paGoThl, pe3yAbTaT
BHIIOAHEHHS KOHTPOABHEIX H NPAKTHYECKHX 3aAaHHN. JASKTPOHHEIE
PecyYpCH AerKo BCTPaHBAIOTCH B yyeOHRI nponecc ¥ MOryT OHITE
8AANTHPOBAHE K PA3AMYHEIM YyeOHBIM MPOrpaMMam.
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Mpeancnoeune

Cpapka — OCHOBHOI TeXHOAOTHUYECKHH Ipouecc, NpHMeHseMEH
IIPH H3TOTOBAGHHH DA3AMYHEIX KOHCTPYKIHI B MAUIHHOCTPOEHHH H
CTPOUTEABCTBE ¥ OKa3bIBAIOIIMI 3HAYMTEABHOEe BAMAHHE Ha X Kaue-
CTBO ¥ HAAEXKHOCTh IPH KcnayaTaluu. HecMoTpa Ha cyLiecTBeHHBIHN
Nporpecc B CBAPOYHONH TEXHHUKE M TEXHOAOTHH, B CBADHBIX COEAMHE-
HEAX IO PSAAY IPHYHHE 06pa3syioTca pasAMYHbe AedeKTh, IPUBOAS-
IMe K CHMXEHHIO paboToCnoCOGEOCTH M AOATOBEYHOCTH KOHCTPYK-
OHH, & MHOTAQ ¥ K aBAPHHHEIM CHTYAITHAM, AAS TOTO YTOOBI HCKAIO-
YHTE BO3MOKHOCTE BBOA@ B IKCIAYATALMIO CBAPHBIX COSAMHEHHI C
HEACNTYCTHMEIMH AehekTaMi, HEOOX0AUMO IIpUMEHATE 2 PeKTHBHEIE
METOAHR Hepa3pyLIaOmero KOHTPOAS

KoHTpOAB KauecTBa — CaMOCTOATEALHAS TeXHOAOTHUECKAN OIepa-
M, 3aTPATH HA KOTOPYIC B CTPOHTEABHON MHAYCTDHM IIEPEAOBEIX
CcTpad cocrapamioT 10...12 % crouMocTH o6heKra. DTH 3aTpaThl ORIC-
TPO OKYMAaTCA, TAK KaK BAaropaps Hepas3pyIarouleMy KOHTPOAID Cy-
IMIECTBEHHO IOBEILIAETCH KAYeCTBO H HAaAEXHOCThE KOHCTPYKIHE, ITO
IO3BOASIET ONPEeASAHTE TApaHTHPOBAHHLIHM CPOK 3KCIIAYATAaIHH.

OCHOBHBIMH MEeTOAAMH Hepa3pYIIAoUIero KOHTPOAS CBAPHEIX CO-
€AMHEHHH ABASIOTCH BH3YVAABHBIH H H3MEDHTEALHHH KOHTDOAB, pa-
Auorpathuyeckan ¥ yALTPa3ByKoBaa aederrockonud. Lleasto npose-
ASHHs KOHTDOAA Ha KAXKAOM JTalle M3rOTOBAEHHSA CBAPHOTO COEAMHE-
HHSA ABAAETCH NOATBEDKACHUE OTCYTCTBHA Ae(EKTOB B OCHOBHOM Me-
TAAAE ¥ MeTaAre CBAPHOTO MiBa. BEIIOAHEHHE CABAYIOILETC JTAlA TEX-
HOAOTHYECKOTO Iponecca He AOIOYCKAeTCH A0 YCTPAHEHHA Ae(DeKTOB.

AAHHEIH AaO0PaTOPHEIH HPAKTHKYM II03BOAHT 00YYaIOIUMCA 03-
HAKOMHTECS ¢ OCHOBHBIMK MeTOAAMH Hepaspyliaiuero KOHTpoAd, a
TAaKKe ¢ 06Pa3laMy U MeTOAAMH WX MCIBTAHHE IIPH OUeHKEe IPOUHO-
CTHHIX IIOKa3aTeAel CBAPHBIX COSAMHEHHWH (pa3pyIUaromiuil KOHT-
POAB).



JasopaTorHAR PasOTA N2 1

KOHTPOJIb KAHYECTBA CBAPOYHbIX
MATEPUAJIOB

LIE',AB paﬁOTH — 0O3HAKOMAEHUE ¢ METOAGMH OI€HKH CBapHUBAaeMO-
CTH MEeTaANOB H npnoﬁpeTeHHe HABBIKOB, HeOOXOAMMEIX AAA o1peae-
ASHHA K4a49€CTBA CBAPOYHHIX MAaTepPHAAOQB.

O6LLME MONOXXEHNA. TEOPETUMECKWE OCHOBbI

BxoAHOH KOHTDOABR Ka4eCTBA MCXOAHBIX MaTepPHaAOB (OCHOBHOM
METaAA, DACKTPOALI, CBAPOYHAA TIPOBOAOKE, (DAFOCE], 3AIITMTHEIE Ia3bi)
CBA3aH C YCTAHOBACHUEM COOTBETCTBMSA AGHHEIX, IDHBEASHHEIX B Cep-
THMKaTax, Tpe6oBaHHAM IPHMEHAEMOro TEXHOAOTHIECKOrQ npoiec-
ca crapKu. [Ipu HaAUMUK BHeITHHUX Ae)e€KTOB HAH OTCYTCTBHH CCPTH-
(pUKaTOB HCIIOAB3IOBAHHE HCXOAHBIX MATEPHAAOB AOIYCKAETCS TOABKO
Noche MPOBEAEHHA XHMUYECKOTO aHAAM3a, MeXaHMIeCKIX HCIEITAHHHA
H HUCHOBHITAHWI Ha CBAPHBAEMOCTE.

OCHOBHOM MeTaAA B BHAE AWTHIX 3ATOTOBOK OPOREPAIOT HA HAaAH-
He T0P, YCAAOTHEIX PakoBHH M Tpemmu. Ocoboe BHEMaHHe obpama-
IOT HA 30HBI, IOAASXKAaUIHe cBapke. OHW AOAXKHBI OHTH THIATEARHO
OUYHILEHHE OT PKABYHHK M 3arpsa3HeHHMH (MacA0, Kpacka, OIpHTrap).
[TpokaT MpoBEpPSIOT Ha HaAMUYMe DPACCAQOCHHE M OKaAKHH, DaBHOMEp-
HOCTH TOAUTMHEL AHCTA H T.A.

Y BACKTPOAOB KOHTPOAHDPYIOT PABHOMEPHOCTE TOAIHMHE! ITOKPEI-
THS, HAAHYUE B HeM TPeIluH H APYTHX MeXaHUIeCKHX IOBpPexAe-
HEU#. Aad Toro 4yrofH yCTAHOBHTH XApPAKTep MAABAGHHH JAEKTDO-
AHOTO CTEPXHS W MOKPHTHA, AeTKOCTE OTAEACHHS IIAAKa M ocoben-
HOCTH (HOPMUPOBAHUA CBAPHOTO UIB& {HAKOTEKYy4ECTh PAcHAdB-
AEHHOTO MeTaAAa, pa3bpEISTHEAHHE), BHIIOAHAIOT IPOOHYID CBAPKY.
DAEKTPOARl AQAKHEI YAOBAETBODHATE TPEOOBAHHAM ACHCTBYIONIHMX
rOCTog.
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CBapouHyIo NPOBOADKY HPOBEPAIOT HA YUCTOTY IMOBEPXHOCTH, OT-
CYTCTBHE 3aINHTHRIX IOKPHITHIH, HeJKeAATEABHHX AAS AGHHOTO TeXHO-
AOTHYeCKOro Ipollecca, pacCAOeHHUH 1 3aKaToB. Y (hAIOCOR onpeaead-
IOT pa3Mephl YacTHI, HX OAHOPUAHOCTB MO BEAHYHHE M BAAKHOCTH
MAaTepHaAd, d TAaKJKe YCTAaHABAHMBAIOT BO3MOMKHOE HAAWYHE 3arpasHe-
HMH M MHOPOAHEIX BKAKOHeHHH. 3alIMTHEE raskl [IPOBEPHIOT Ha OT-
CYTCTBHE BpPEAHEIX mpHMecel W Baard. Kpome Toro, KauecTBo dharoca
HAH 3alMTHOrO rasd OUEHHBAIOT MO TeM Xe [IOKAa3aTeAsiM, KOTopEle
YKA3aHH AAY DACKTPOAHOTO CTePIKHSA H MOKPHITUA, OCYLIECTBASRA
npoGHYIO CBApPKY.

CrapusaeMoCTs. Ba>XHEIM TeXHOACTHYECKHM CBOHCTBOM METaAAd
(MAM COYETaHHSA METAAAOB) SIBASETCH CBAPHBAEMOCTH — CHOCOBHOCTH
00pasOBEIBAThH IPH YCTAHOBACHHON TeXHOAOTHH CBAPKYU COSAMHEeHHe,
orBedalomee TPeOOBAHHAM, AMKTYeMBIM OCODEHHOCTSIME KOHCTPYKIHH
M YCAOBHAMM €€ IKCNAYATAUHH, CBAPUBAEMOCTE — 3TO KOMIIAEKCHAA
TEXHOAOTHYECKAA XIPAKTEPUCTHKA MEeTAAAd, OTPEKalolias ero peak-
IIHIO Ha IpOLecC CBAPKH H ONPEAEAdIONn(as ero OTHOCHTEABHYIO NpH-
TOAHOCTE AAfl BRIIOAHEHHS CRADHRIX COEAMHEHMH,

ITporepka HCXOAHHBIX MaTEPHaAOB Ha CBAapPHBAEMOCTh AOMAKHA
IPEeALIeCTBOBATE NPHHATHIO PellleHUA 00 HCIOAB30BAHUH TEX HAU
HMHBIX #3 HHX AASl H3TOTOBACHMS CBAPDHBIX KOHCTDYKIIWI.

AAA DOAYYeHHA KOAMYECTBeHHOH OlleHKM CBapMBAEMOCTH CPaBHH-
BAIOT CBOMCTBA METaAAA CB&PDHOTC ILIBA CO CBOMCTBAMH OCHORHOIO Me-
T4AAd, KOTOPHIe NMPHHEMAIOTCA 3a 3TaroHHHe, Ol|eHRa CBapHBaeMo-
CTH CTAAH HeOOXOAMMA B CAGAYIOIIMX CAYYasx:

®  YCTAHOBAGHHE COOTBETCTBHS IPOYHOCTHBIX XaPaKTeDHCTHK
CBApHEIX COEAMHEHMH TeXHHIECKHM yCAOBHIM AAS AQHHOMN
MAapKH CTaAH;

® paspaboTKa HOBOH TEXHOAOTHH CBapKH;

® BCECTOPOHHRA OUEHKa TeXHOAOTHMYECKHX CBOMCTB HOBOH
MapKH CTaAH NIPH €€ BHEADEHHH;

®  BEIGOD HOBHIX THIICB 3A€KTPOAHEIX MOKPEITHH U HOBEIX Ma-
POK IDHCAAOYHHX MaTepPHAAOB,

MeToam OOEHKH CBapnBaeMocTn. OAUH H3 NpHOAUKEHHBIX KOC-
BEHHBIX METOAOB ONPEASACHHA CBADHBAEMOCTH CTaAeH CBI3aH C ee
OIleHKOM MO XMMHYECKOMY COCTaBy Marepuana. B 5ToM cayyae xpure-
pHeM CBAPHBAEMOCTH (YCTOHYMBOCTH K OOPA30BAHHIO XOAUAHBIX Tpe-
IL[HH) CAY>KHT [OKA3ATEAB, HAREIBAEMEIH 3KBUBAACHTOM YIAGPOAR. JKC-
MePUMEHTAABHO YCTAHOBAGHO, YTO CTaAU, AAST KOTOPHIX 3KBHBAACHT
yraepoAa He npepaiaeT 0,4 %, He o0HAPYXRHBAIOT CKAOHHOCTH K 00-
Pa3oBaHHIO XOAOAHEBIX TPELIHH.
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TTpamble METOABL OIIEHKH CBAPMBAEMOCTH HO3BOAAIOT IIOAYYHTE KO~
AHNYECTBEHHYH) OL@HKY NOKa3arTened IPOYHOCTH H NAACTHYHOCTH
CBAPHBIX COGAMHEHHH HAKM KAaYeCTBEHHYK) OLEHKY CEBAPHBAEMOCTH Me-
TaAAE MO ET0 CKAOHHOCTH K TPelMHOOOPA30BAHMIO B IPOLecte ¢hap-
K#. B pa3sHEIX CcrpaHax NpMMEHSOT pa3AWdHBIe TPDOOK Ha cBapHBae-
MOCTE.

O6pasnk TABPOBLIX COEAHHEHMWH, HCILITHIBAEMEIE HA CTATHY e-
CKHH M3Trub, HMEIOT OIIPEAEACHHBIE Pa3MepH, MM: HMIHPpHHY — 31
H ToAmiHHY — 6; 12 san 19. KaTeT KOHTPOAHPYEMOTO IBA AOAXKEH CO-
CTAaBAATE IOAOBHHY TOAIIMHE NAACTHHE. JTH 06pajubl IOABEPTaloT
H3rHOY B CHELMEABHOM NpHCHoCcobaeHUH. O MAACTHIECKMY CBOHCTRAX
TAaBPOBOI0 COGAMHEHHS CYART IO YTAY H3rHOa mepep IOSBASHHEM Tpe-
IDMHE], HArpy3Ke IpH Pa3pylleHHN H XapakTepy usaoma. OcobeHHo-
CTBIC TABPOBOH ITPOOH ABASETCH CXOACTBO 00pasuos no gopme € pe-
AABHBEIMH CBAPHRIMHM COoepAHHeHMAMH. CTaTHYeCKHMe MCIIHITAHNAS Ha H3-
ru6 06pas3noB TaBPOBHEIX COSAVHEHHUI MO3BOASIOT QUEHUBATL MAACTH-
YeCKHE CBOHCTBA CBAPHOIC COEAHMHEHHS B IEAOM.

C moMmouisio npoObl Ha yaap oOGpas3loB ¢ HaApe3oOM
MOJKHO OLIEHHTEL BAMTHHE TEPMHYIECKOTQ BO3AEHCTBHA CBapPKH Ha OC-
HOBHOHK MeTaaa. OCpasen pasmepamu 60 % 10 10 MM Brpe3aioT H3
IAACTHHHE ¢ HAIAZBAEHHHM NONepek Hee BaAHKOM. Obpasel pasme-
4aloT TakuM oOpa3oM, YTOOH BeplIMHA HapPe3a Kacaaack 30HH Tep-
MHYECKOT0 BAMAHHA. Happes WHMPHHOH 2 MM BBEINOAHAIOT Ha AyOH-
HY 30HBI IPONAGBACHHS BAOAL OCH BAAHKA ¢ MOMOIILIO AMCKOBOH
dpes3u. 3areM MoBepXHOCTE 0Opasna co CTOPOHLL BaAHKa 0GpabaThi-
BAKOT CTPOTAHWEeM, YTODE ob0ecnednTs TAYOHHY Haapesa 2 MM. CTpo-
raHveM NOBEPXHOCTH CO CTOPOHH, IIPOTHEOMOAGIKHOH HAAPe3y, TOA-
IAHY 06pasiia yMeHLIIAKT A0 10 MM, YaapHad npoba BRIABASET KPH-
THYECKYIO TeMIIeparypy, IpH KOTOPOH BA3KHI BHA paspylieHHdA cMe-
HAETCH XPYTIKUM.

I[poSaHa cTaTuveckui H3rub oGpa3moB C HAAPE3OM,
KaK M [IPEARIAYIas, HO3BOAAET OLEHHTh BAMTHHUE TEPMIMECKOro BO3AeH-
CTBHA CB&PKHM Ha OCHOBHOMH MeTaar, Obpaszen pasmepamu 60 X 10x 10 MM
BEIPE3al0T H3 NAGCTHHE! C HAIIAABAEHHEIM IIOTIepeK Hee BaamkoM. Haa-
pe3 BHITOAHAIOT B HAIAABACHHOM METAAAe TakK, YTOOEI ero BePIIMHA
KACcaAach 30HH TePMHYECKOTO BAMSHHA, OO6pasel] MCIILTHIBAIOT HA CTa-
THYSCKHH U3Tul A0 paspyiieHHd. [IAaCTHYHOCTE OLEHHBAIOT 110 YTAY
u3ruba nepep paspyllleHHeM M paspyuLIalolfeil Harpy3ke IPH pazHEIX
TeMiieparypax. [To KpHBEIM 38BHCUMOCTH YTAA H3THOA OT HAIPY3KH MOJXK-
HO YCTAaHOBHTE Xapakrep paspyllleHus HAAPe3aHHLIX o6pa3uos pasHoro
THINA H OIPEASAHTE KDHTHYECKYIO TeMIiepaTypy, COOTBeTCTBYIONIYIO Ne-
PeXcAY OT BAZKOro pas’pyllleHMH K XpynroMy. C YBeAMMeHHeM IIPOAOA-
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Puc. 1.1. Cxembl 06pa3uoB ANA MCNBITAHWEM HAa YCTORYMBOCTL MeTanna
K 06pa30BaHMI0 XONDOHbIX TRELLWVH:

a — nonepex Wka; 6§ — BAONL WE8; CTPENKAMMW NOKB3aHk!
HENPaBNEHKS AeCTEMS CUN

JKHTEABHOCTH BRHIAEPKKH 00pa3ila MoCAe HAllAABKM AQ0 Ha4aAa KCIEITa-
HHf U NOBHIUIEHHEM €ro TEMIIEPAaTYPH B ApCliecce UCHBITAHWA 38METHO
BO3PACTAeT IPEACALHBIN YTOA M3ruba, UTO CBHAETEARCTRYET 06 yAayUIe-
HHH CTPYKTYPH METaAAA 11IBA C TEUEHUEM BDEMEHH.

MOKHO CYHMTATh, 9TO BBICOKHMM 3HAQUEHHAM YAAPHOI BS3KOCTH H
BAAKOCTH Pa3spyUIeHH? COOTBETCTBYET BEICOKAA IAACTHYHOCTE IIDH
CTATHYECKOM HCMBITAHWHE Ha H3rH0 oGpa3noB TaBPOBHX COEAMHEHHH
W HapApe3awHEX 00pasioB CTHIKOBHIX COSAMHEHHI.

OAHMM M3 BAXKHLIX [I0Ka3aTeAeH CBAPUBACMOCTH MATEPHAAA ABAS-
eTCs ero YCTOMUMBOCTE K 06PAa30BAHMIO XOAOAHEIX H TOpAYHX Tpe-
wHH. Ha MpakTUKe AAs OLLEHKHM 3TOTO [IOKA3aTeAsl IPUMEHSIOT paz-
Hele BMAEL Ipo6. PaccmoTpum HaubBoAee NPOCTHIE U3 HUX U B TO Ke
BpeMs HanbOoAree HH(POPMATHBHEIE.

Ansi OEHKH YCTOMUYHBOCTH MeTaAAd K 0GpPa30BaHHIO
XOAOAHEX TPEeILIHH HM3TrOTABAHUBAKT 00Opasusl (puc. 1.1), ucenw-
TEHIBA€MEIE Hd CHEIHMaAbHEIX MallWHAX IpH MHHHMAALHOM pacTaruBa-
0LleM HanpsReHHH, CO33ABAeMOM BHelIHel Harpy3KoH, KOTopas Bhi-
spiBaeT 06paloBaHue TPEINHH B OKOAOUIOBHOH 30HE UAM CBADHOM
iree. ['ayOnHa Happe3a pAOASKHA COCTaBASTH He Goaee 2 MM. Crpora-
HHEM IIOBEPXHOCTH CO CTOPOHEL, POTHBOMOAOKHOH HaApPe3y, TOAIH-
Hy obpasna yMeHsawT A0 10 MM,

TTpoGu Ha yCTOHYHBOCTE K 00Pa30BaHHIO XOAOAHEIX TPeIuH Tpe-
6yI0T crapkH 00pPa3110B, KOHCTPYKUMSA KOTOPHIX 00eCIIeIHBaeT BEICO-
KHH ypOBE€Hb OCTATOYHHIX HANPSREHHH.

Anxartckas 1pofa IpeaAycMAaTPUBaeT CBapKy naockoro ofpasia,
UMEIOLIETO B [IEHTPE PAa3AeAKy B BUae HieaH. HeobxopumMoe ycaoBHe
HCIILITAHHA — CBAPKA C HEIIPOBapOM KOPHS WIBA. BLICOKME YpOBEHB
HanpsoReHUH ofecneydBaeTca JXKECTKHM 3aKpenAenueM obpasna u
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HaAHYHEeM KOHIIEHTpaTcepa HANPSXXeHUH B KOpHe IUBa. TpemyHLl IPH
HUCHBITAHMM BO3ZHUKAIOT B KOPHE IBA HAM OKOAOUWIOBHOH 30HE B 34BH-
CHUMOCTH OT (DODMEI Pa3ACAKH. YDOBEHE HANPSIXeHHOTO COCTOSHWS
peryAupyercs M3MeHeHMeM LIMPHHG mead. KoAmvecTBeHHBIM TTOKA-
3ATEAEM YCTOMUMBOCTH K IIOSBAEHHWIO XOAOAHBIX TPEIMH CAYIRUT CAY-
OWHa TIpopesH, [IPH KOTOPOi GHU emie He 0Dpa3yrTrcs.

Kpecrosasa npoba (puc. 1.2) 3aKkatoyaeTcs B CBapKe ofpasna ABOI-
HOI'0 TABPORCIC COGAMHEHHS [IOCASAOEATEABLHO HeThIPEMS YTAOBHIMHU
IWBaMHK. KaXABIH CASAVIONIHH IIOB BHIMOAHSIOT IIOCAE TIOAHOTO OX-
AaXRAeHHA OpeAbiaynierc. [To Mepe yBeAMYeHNS YHCAA IIIBOB BO3Pac-
TAEeT JKeCTKCCTh COBAMHEHHS, YCKOPABTCA OTTOK TEIIACOTHL M MOBRIIIA-
eTcs obllee HachllEeHHe MeTarAa 1iBa BoaopoaoM. O0pa3oBaHue Tpe-
1HH HauboAee BEPOSATHO B TPEThEM LUBE M €ro i0He TepMHYECKOro
BAHSHHSA.

Yepes 4 CyT IOCAE CBADKH M3 LICHTPAABHOM 4YacTH oBpa3sna BeIpe-
3a10T TPU NOIIEPEYHBIX TEMIIAETA WHPHHOR 25 MM, ¥3 KOTOPHEIX H3r0-
TAaBAMBAIOT MeTarrOrpacdudeckie Mancel, VIX HCCAeAyHOT Ha HAAMUHE
Tpeumn'npn yeeanyennH 10%. KpectoBas npoba NO3BOASET HOAYUMUTL
KAYQCTBEHHYIO OLEeHKY CBAPHBAEMOCTH METAAAGB M OTHECTH HX K yC-
TOUYHELEIM MAM CKAOHHEIM K 0Opa3oBaHUIO TPeIlMH B 3aBUCHMOCTH OT
OTCYTCYBUS MAH HAaAMYMSA TPellMH Ha mavdax.

VcnnraHie HHOFAR YCAOKHAIOT, H3MeHAs MCXOAHYIO TeMIepaTy-
py obpa3sna. B 3ToM cayuae B KayecTBe KOAHHYECTBEHHOIO IMOKA3ATe-
Aq yCTOMYHBOCTH K OOPasOBaHHID TPeIlHH BHIOUPAIOT HAYaALHYIO
TeMiiepatypy ofpa3ua, IpH KOTOPOH TPeINHHEl He Bo3HuKarT. Ha yc-
TOHYHMBOCTE K 00Pa30BaHHIC XOAOAHEIX TPELiHH HCIETHIBAIOT IeDAHT-
HHE, MAPTEHCHTHBIE M BHICOKOXPOMUCTEIE (DePPHUTHRIE CTAAH, a Tak-
JKe psj THTAaHOBHIX, AAIOMHHHMEBEIX H HEKOTOPHX APYTHX CIAABOB.

Puc. 1.2. KpecTtoBan npoba:

1, 2, 3, 4 — nopapok
BbINOMNHEHWA CBAPHLIX
UIBOB; 5 — TOnwmHa
METanna; cTpenkon
NoKa3aHo HanpaBieHWe
cBapku
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Puc. 1.3. VYcrasoBka gns vcneitanuA 06pa3uos CTEIKOBbIX COEQUHEHWA
Ha YCTOMYMBOCTD METafAa K 00pas3cBaHNID TOPAMUMX TPeLynH:
7 — WroK; 2 — HaNpaBnAIWan BTYNKE; 3 — ramka, hnKCUpyowan
nporuG obpasus; 4 — nysHcon; § — ceapHoi vbpasey; 8 — onops;
7 — XecTkana ckoba

AASL ODEHKH YCTOHYHBOCTH MEeTaAAa K ODpa30OBAHHIO
FOpsA9HX TpeNmHH H3rOTAaBAMBAIOT CEpUI0 00OPa3loB CTRIKOBRIX
COeAMHEHHH, KOTOPEE B IPOLECCe CBAPKH IIOABEPralnT PacTsieHHIO
HA CTIeIHaABHON HCIHITAaTEABHOH ycraHOBKe {pHc. 1.3). KoamuecTBeH-
HEIM TIOKa3aTeAeM YCTOHYHBOCTH METaAAd K MOSBACHHIO TODIIHX Tpe-
HIMH CAYXHT MHHHMaAbHad CKOPOCThb AedopMamHi, NpH KOTOPOH
BO3HMKAIOT TPEUUHE B IIBE UAM OKOACLIOBHOH 30HE.

TToMHEMO 3TOr0O OLEHHTE YCTOHYHBOCTE METAAAd K 00Pa30BaHUKD
TOPAYHX TPEUHHE MOMXHO ¢ NOMOIILIO CHenHMaABHEIX Npod, Ase K3
HHUX, HauboAee OPOCTHE, OIHCAHH AdAee,

INepBas npofGa npeaycMaTpHBaeT cBapKy HabGopa obpasick pa3-
HOH MHpUHH b (pHc. 1.4), XoTOpas NpeBkIaeT TOAIHHY S UCTIBITHI-
BAEMOTO MeTaaAd B 4, 6, B, 12, 16 u 20 pa3. Ceapky Hau4HAIOT C 06-
pasiioB MEHHMAaABHOM IHPHHK ¥ MPOAOAJKAICT Ha BCce Goaee HIMpO-

Puc. 1.4. TlNpoba Ha ycTOAHMBOCTL METanNNa K oO6pPa30saHuIoc TORAYUX
TPELUUH:

b— WMpyUHa DﬁpESU,EI; 58— TONWKWHE METanna; CTpe/ikaMi NoKasaHbl
HanpaBneHWA CBapKH
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KUX o0pa3lax A0 Tex Nop, MOKA B CBAPHOM IIBe MepecTa’nyT obpa-
30BLIBATECA TPeluHE. HeobxopuMoe YCAOBHE OCYLIECTBAGHHA MPOo-
6 — MOAHOE IIPOMAABACHHME NPUTYTIACHUSA pPa3peAKH. KoauwdecTeeH-
HEIM TOKa3aTeAeM YCTOWYMBOCTH K BOSHHKHOBEHHIO TOPSYHX Tpe-
KUH CAYXHT MHHHMaALHadg IMHPHHA o0pasla, NPH KOTOPOHA TPeLH-
Ha He oOpazyercsa. Ee HaaAHYNe ONPeAEAAIT BH3YAABHO Ha MOBEDX-
HOCTH IHBa M ero H3A0Ma, TAe 3a TOPAYYIO TPEnHHY IPHHHMAKOT
OKMCAEHHHE YHaCTKH.

Bropyio, TaBpoBYi0 NPoby BERITOAHSIOT CASAYIOIHM 06paizoMm,
CrenKy o0pa3na TAaBpOBOrc COEAMHEHUS MPHUKPEMASIOT K NOAKE TOAB-
KO QAHOU MPUXBATKONH B HavaAe MIBA. JTO [TO3BOASET CTEHKe NOBOpa-
UMBATBLCH BO BPEMsi CBAPKH, NIpHYeM 0COBEHHO CYIeCTBEHHO TpH Ha-
AOKEHHU MEePBOro IIBd, YTO BRI3EIBAET ee AedhOpMAlHIO M, KaK CAEA-
cTeue, obpazoBaHue TpelljiH B KopHe mBa. [locae HaAOXKeHUs ABYX
mBoB (10 o6e CTOPOHE CTEHKH) M WX BH3YAABHOIO OCMOTPA NOAKY
paspe3arnT MeXaHHYEeCKUM CnocoboM ¢ oBpaTHOH CTOPOHBIL, BAOAB
IPOAOABHOM OCH COEAMHEHHS, MEXAY IIBAMH. Pa3pesaHHEIE YACTH
IIOAKH OTTHOAIOT AAA BREIABAGHHS TPENIMH B M3AOMe mBa, Tarposas
npoba CAYAKHT Ka4eCTBeHHOH XapaKTepPHCTHKOR MeTAAAA: TIPH OTCYT-
CTBUH TPCIIMH €ro CYWTAIOT YCTOUUUBEIM K X BOSHUKHOBEHHI), H HA-
obopot. Ha o6pasoBanne TOPIYHX TPELIHH ACIHITHBAIOT Bee Ge3 He-
KAKOUYEHHMS MEeTaAALl W CIIAABEL

Anst OLIEHKH TEXHOAOTHYECKOH ITPOYHOCTH IIPH CBapke paipaborta-
Ha KOABIIeBas npofa, OCYIIECTBAEMAaA CBAPKOH BCTHIK HAH CKBO3HLIM
TIPOIIAGBAEHHEM AUCTA [TO0 OKPYIKHOCTH. HCIOAB3IOBAHHE PE3YALTATOB
3To¥ NMpobh obecreyrBaeT BO3MOKHOCTE DPOBEACHHS CBADKH C pas-
HEIMY CKODOCTAMH, MAAyI0 METAAAOEMKOCTE U SHAYHTEALHYIO IpoTH-
JREHHOCTE CBADHOTO IIBA.

KpurepHsiMH TeXHOAOTHYECKOH MTPOYHOCTH CBAPHOTO COGAMHEHHS
ABASIOTCH HAAMYNE TPEeIUHH, NePpUOAMIHOCTE UX 00pA30BaHud H CYM-
MapHas AAMHA. AHaMeTP KOARIEBOrQ MBa B pasMeps o0pasiop Bapk-
HPYIOT TaKKHM 06pa3omM, 4ToOk! IPH COMOCTAaBHMEIX cniocobax CBapKH
ofecreunTh 06pasoraHie ropsiunx TpeluH B meBe. [Tocae moaHoro
OXAQXAEHUA 08paina 1pH ero OCMOTpe C IIOMOIILIO HHCTPYMEHTAAR-
HOro MHUKPOCKOIA MOACTHTHIBAIOT CYMMAPHYIO AAMHY TPEI[HH Ha no-
BepXHOCTH IMBa, KOTOPas ABAAETCH KOAMYECTBEHHOH OLI@HKOH TeXHO-
AOrd9eCKOH NPOYHOCTH IIPU CBapke.

060PYNOBAHWE, MATEPUANE! 1 ObPA3LbI

AAd BRITIOAHeHust AabopaTropHol padoTh!l MOTpebyloTCA:
B CBAPOYMBIA BRIIPAMHTEAD H 3AEKTPOACAEPIKATEAD;
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VHHUBepPCAARHEIH CBAPOYHEH BHNpsMuTeAs (Tana BCBY),
HCTOYHHK NepeMeHHoro Toka (tuma MCBY);
6aAACH C aprOHOM;

ra3’oBas almlapaTypa (peayxTop, MaHOMeTp, poTaMerp);
cBapo4Has ropeaka (Tuna PTA);

MyersHas SAeKTpUYeCKas Ieyb;

VBAGKHHMTEAR aproHa;

AYTIa C yBeAMUEHHeM 47

HOKPHTHE 3AeKTPoAK YOHWMU-13/45 png cBapr¥ cTasett;
HEPHCaACTHAA NPOBOAOKa CB-08T2C ars CBapKH cTarel;

OpHCcap0dHasA NpoBoAoKa CB-AKS AAd CBAPKHM AAFOMHHHEBO-
ro craaea AA3!L;

Habop cBapHbIX 00PA3I0B C XapaKTepHHMHU AedeKTaMHu;
00pasiibi KOABIEBOH NpoGH U3 aAIOMHHEHEBOTo ciiAdBa AA31
HAH AMT6;

= paGop 06pasioB AAS IPONAGBACHHA B BHAE IAGCTHH HU3KO-
YTACPOAHCTON CTAAH H AAJOMHHHEBHX CIAGBOB AA31 u AMIH,

NMOPHAOK BbINONHEHUA PABOTDI

1. O3HaKOMETECh C Pa3HHIMH BHAAMH TEXHOAOTHIECKHX Npob;
NpeAHa3HAUeHHEBIX AAS OIEHKH CBApHBaeMOCTH METAAACB M CIIAABOB.

2. YBAGXHUTE MOKPHTHE 3A€KTPOAH, BHIA@DKAB HX B TeYeHHE
2...3 MUH B €MKOCTH C BOAOH, 4 3aTeM IPONAaBbTe HACKBO3E MMAACTH-
HY HH3KOYTACPOAHCTOM ¢TaAd. [[pOKOHTpOAMDYHTE BH3YaABHO POPMY
LIBa, HAAMYHe pPasBpRISrHBaHHMA SAeKTPOAHOTO MeTaAAa H IOp B Me-
TaaAe ILBa.

YBA@KHEHHEIE HOKDPHTHE 3A€KTPOAR NOMECTHTe Ha 1 U B My-
(heABHYIO 3AEKTPHYECKYIO IIeyb, HArpeTymo A0 TeMunepaTyph
100...150 °C. I'locae CYIIKH 3A€KTPOACE RpOIAaBBTE HACKBO3L IIAAC-
THHY U3 HU3KOYTAEPOAMCTOMH CTaaH. ITPOKOHTPOAMDYIiTe BH3YAALHO
¢opMy mBa, HaAWYHe pa3sGPLI3rMBAHMA JAEKTPOAHOTO MeTaAAd M
IOp B MeTaAAe IIBA.

3. BemoaHMTe PYUHYIO aprOHOAYTOBYIO CBAPKY CTHIKOBOIO COEAM-
HeHH [MAACTHH M3 HH3KOYTACPOAMCTOH CTarl TOAIMTMHON 3 MM ¢ OpH-
caa04uHOol npoBoAoKod Cr-0812C, Ha MOBepPXHOCTH KOTOPOH HMEIOT-
Cs1 3aIrPAZHEHYUA - CAGALL CMA3KM U KpacKu. [IpOKOHTpPOAHPYHTE BH-
3yaARHO Haamdue pcdexror 8 Metasie uiBa,

OuHCTHTE NOBEPXHOCTE IPHCAAOTHOHN TPOBOAOKH HAKAAYHOHN Oy-
Marol A0 MOAHOrO VAQAEHHSA CAEACB Kpacku. IlpoTpuTe NpPOBOACKY
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B6a3eBol candeTkoi, cMoueHHoH B OeH3uHe. BrnoarHUTe py4Hy1O ap-
TOHOAYTOBYIO CBapKYy CTHIKOBOro COEAHMHEHHSA NAACTUH M3 HHA3KO-
VTACPOAHCTON CTAAH TOAIMHON 3 MM C OYMDICHHOH NPHMCAACYHOH
NPOBOAOKOH. [IPOKOHTPOAHPYHTE BUIYAALHO HaAWYHE Ae(heKToB B
MeTaAAe IITBA.

4. ITpornaaBbTe HACKBO3b NAACTHHY TOAIJHHOH 3 MM M3 AAIOMHHH-
eBOro craasa AA31l, HCIIOAB3YSH TOPEAKY AAA PYUHOH aproHOAYFOBOH
CBADKH U NPHCAAOYHYIC HPOBOAOKY CB-AKS. OfecrieukTe 3amuTy Me-
TAAAA CRAPOUYHOI BAHHH [10Aguel aproia us 0aaroHa. IIpokoHTpOAH-
pyitTe Bu3yaARHO (HODMY WIBa M BHEINHHI BHA €T0 IOREPXHOCTH.

[TponrapeTe HACKBO3b IIAACTHHY TOAITHHOH 3 MM H3 ciiaaBa AA3],
NpHUMeEHsI TOPeAKY AAS PYUHOH aproHOAYTOBOH CBapKH H IIpHCAAQU-
HYH OpoBoAoKY CB-AKS. Aas 3amuTEl MeTaaAa CBApOYHOH BaHHE
MCIIOAB3IYHTE aproH, HPOMEANHH Jepe3 YBAAKHHTEeAR. JIpOKoHTpO-
AMDYHTe BH3YAABHO (DOPMY IIBA M BHEIIHHN BHA €ro IOBEPXHOCTH.

5. BHIIOAHUTE CBAPKY HECKOABKHX OOpaslnoB KOABIEBOH NpoGhH Ha
MAACTHHAX H3 aAIOMMHUEBOTO CraaBa AMr6 ToamuHuod 3 MM, BoiaBu-
Te Ae(EeKTH CBEPHOIO COSAMHEHHUS B BHAE TPEMIHH C HOMOILBIO AYIIbL
[MTpoanaru3upyiiTe BAMAHME aAHaMeTpa obpa3nos Ha YMCAO 0OHApPY-
FKEHHBIX AS(PEKTOR,

OCMOPMAEHKUE PE3VNETATOB PABOTHI

Hamminure oT4eT, B KOTOPOM YKaXKHTe Ha3BAHHE U HeAlb paGoThHI,
OpHMeHseMoe 0BOPYAOBaHHE, MaTEpPHAABl U OOPa3IEbL

INpuseaure TaBAHNY C NOAYYEHHBIMH DE3YABTATAMH, COCTABACH-
HYIO IO CAEAYIOLEH CXeme:

Mapxka npn- DcKna pacno-

. CocTrognue nosepx- Hanmupe
CAACTHOR T ACKEHHMSA Ae-
Mapxa | Cnocof HOCTH NpUCcap0unHalt | AedekIoB
TPOBOAOKH ¢ekToB B CBap-
CIIAGB& | CBAPKH MPOBOAOKH ({IOKPH- | B CBAPHOM
(mOKpRITOTO HOM coeauHe-
TOTO IAEKTPOAS) COSAHHEHUH
JARKTPOAA) HUH

CdopMyAHpYiTEe BHIBOAB IO PE3YABTATaAM PAGOTHL
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KOHTPONbHbLIE BONPOCHI

KakoBa KOHeYHan uent NpoBegeHWA KOHTPONA Ka4ecTBa ceapoy-
HbiXx MaTepwanos?

B kakux chy4aax NpousBOAAT OUBHKY CBEPVBAEMOCTH MeTanna?
Kak Konu4ecTeeHHD W KAYECTREHHD OLEHVBAKT CBAPUREEMOCTL
meTanna? '
Kakue nedexTsl XapakTepusyoT CEapUBaEMacTs MeTanna?



NasopatopHan pasoTa Ne 2

BU3YANbHbINA W I/I3MEPMTEHbeII71
KOHTPOb CBAPHbIX COEAMHEHWA

Lleat paGoThl — npHOOpeTeHUEe HABHIKOB B OTIIPDEASGACHHMH KavecTBa
CBAPHLIX COEAMHEHHI NOCPEACTBOM BH3YAALHOIC H M3MEDHTEALHOTO
KOHTPOAS.

OSBLLME AONOXKEHNA. TEOPETUMECKUE OCHOBLI

Busyaabublli KOHMPOAL — OAHH W3 HauGoaee NPOCTHIX H OOLIEAC-
CTYIIHEIX BHADB Hepaspylnaiiero KOHTpoAs, obecrneunBaonyit BE-
COKYI0 HPOU3BOAMTEABHOCTE. BH3yaABHHIE M H3MEDHTEALHLI KOHT-
POABL NPHUMEHSIOT B ABYX BapHaHTAax:

8  BHENTHHI OCMOTP CBAPHLIX COEAHHEHHH H U3MEpeHNE HX Ireo-
MeTPHIECKHX NApPaMeTPOB MOCAE HITOTOBACHHMS IIADTHH AE-
TareH;

¥ aKTHBHH BHEIIHUHE OCMOTDP — KOHTPOAB B Ipomecce cBap-
KM € onepaTHBHOH OOpaTHOH CBA3BIO AA PerYAMPOBaHHA
TEXHOAOTHYECKUX PEeKHMOB.

Bu3syaAbHEI H H3MEPHTEABHEIH KOHTPOAL BEIIOAHEHHHX CBAPHHX
COEAUHeHUN {KOHCTPYKIIWH, Y3AOB] MPOHM3BOAAT C IEALIO BBEISIBACHHA
AedopManyii, IOBePXHOCTHHIX TPEILHH, [IOAPE30B, MPOKOroB, HAAR-
BOB, KpaTepOB, CBHIUEH, MOP, PAKOBHH M ADYTHX HECIAOUIHOCTEH H
AetdexToB GOPME IIBOB, IPOBEDKH reOMEeTPUYECKHX NapaMeTPoB
CBapHEIX LIBOB H AOITYCTHMOCTH 0OHAPY>XeHHHX AethekToB. KayecTBo
CBApHEIX COEAMHEHNH CUMTAETCH HEYAOBACTBOPHTEALHLIM, €CAH BEI-
SIBAEHEI HEACTIYCTHMEE AedieKTh,

I[ToAroTORKA K BH3YAABHOMY B H3IMEPHTEALHOMY KOHTpOAW. BHr-
3YAABHEIH H M3MEPHTEABHEIH KOHTPOADL CBAPHALIX COSAMHEHHH OCYINe-
CTBASIIOT AQ HCHOAB3OBAHUS OCTAALHEIX HEpPa3pyHIaIHAX MeTOAOB
KOHTpPOAS (pPapvallloOHHEIA, YABTPa3sBYKOBOH H Ap.). Ilepea Buayaas-
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HBIM KOHTPOAEM NOBEPEHOCTh OCHOBHOTO METAAAA M CBEAPHEIX COEAU-
HeHHH OYHIIAIOT OT HIAAKE, OPBI3T MEeTaAAd, PARABIYMHBI U APYTHX 3a-
IrpA3HEeHU, KOTOPRIE ITPENKTCTEYIOT ITPOBEASHHWIO KOHTPOAS (Ha KOH-
TPOAHPYEMEIX IIOBEPXHOCTAX AOLYCKAETCH HAAMUYWE TIBeTOR mobeska-
AOCTH, KOTAZ 3TC OTOBOPEHO B MPOH3BOACTBEHHO-TEXHHUYECKOH AOKY-
MeHTAaIluH).

TeomeTpHiecKHe NapaMeTpH CRAPHEIX UIBOB HAMEPSAIOT MOCAS BH-
3YAABHOTO KOHTPOAS HAH OAHOBPEMEHHO ¢ HMM. M3MepeHe AeTasett,
TIOAFOTOBAEHHEIX TI0A CBApPKY, MPOH3BOAAT AO WX COOPKH.

ITpH BU3YaABHOM M M3MEPHTEARHOM KOHTPOAE CBAPHEIX COSAHUHE-
HHH KOHTPOAMPDYEMas 30H4 AOAKHA BKAKOYATH B ce0d MOBREPXHOCTH
METAAAQ IIBA ¥ NMPHMEIKAONMEe K HEMY C 00eHMX CTOPOH YUaCTKH OC-
HOBHOT'O METAAAS UIHDHHON He MeHee:

® 5 MM — AAS CTHIKOBBIX COBAHHEHHE, BRITOAHEHHEIX AYTOBOH
W KOHT4KTHOH CBAPKOH OIIAGBAGHHEM IIPH HOMHHAABLHOMI TOA-
HfMHE CBAPHBAEMEIX ATarelt A0 3 MM BRAKUHTEABHO;

B HOMHHAABHOH TOAUTHWHE! AcTaseH (5... 20 MM} — AASL CTBIKO-
BBIX COEAHEHHH, IOAYIEHHEX AYTOBOM HAH BAEKTPOHHO-AY-
4yeBOM CBapKOH, a TaKKe KOHTAKTHOM CBAPKOH OMAABACHH-
eM;

® 20 MM — AAS CTHLIKOBEIX COEAWHEHHH, BEIIIOAHEHHRIX AYTO-
BOHM M KOHTAKTHOHM CBAPKOH OTIAGBASHUEM IIPA HOMHHAALHOH
TOAIHHEe aAeTasedt Doree 20 MM, a TAK)Ke CTLIKOBBIX H YTAO-
BBIX COGAMHEHHH, NOAYYEHHEIX Ta30BOH CBAPKOH, He3aBUCH-
MO OT HOMHHAABHOHM TOAILIHHH ASTaAeH, B YaCTHOCTH, IIPH pe-
MOHTe Ae(PeKTHAIX YYACTKOB CBAPHEIX COSAHHEHHH;

B 5 MM — AAA YIAOBBIX, TABPOBHIX, TOPIIEBLIX ¥ HAXASCTOTHLIX
CBAPHEIX COCAMHEHHIH (B TOM 4MCA€ [IPH CBApKe TPyO ¢ TpyG-
HBEIMH AOCKaMH), BHIIIOAHEHHEIX AYTOBOI CBApKO#, He3aBH-
CHMO OT HOMHUHAALHOM TOAIHEEL ASTAACH;

® 50 MM ~— AAS CBAPHEIX COEAMHEHHH, MOAYIEHHLIX C IOMOIILIO
IAEKTPOIIAGKOBOYM CBAPKH, HE3ABUCHMO OT HOMHHAARHOM
TOAIAHB] ACTAACH,

TTapaMeTphl NMIEPOXOBATOCTH OYUIIEHHBIX AASl BEITIOAHEHHS KOHT-
POASL NOBEPXHOCTEH ASTAACH, CBAPHBIX COGAVMHEHHN M KPOMCOK AeTarel,
MIOATOTOBACHHRBIX I10A CBAPKY, HE AOAXKHEL IpeBbBATh Ra 12,5 MrM 1
Rz 80 MErM.

HucTrpymMenT, maGAOHBI, 3TaA0OHBL, [IpM BH3YAABHOM M U3MEpH-
TEABHOM KOHTDOAE ITDHMEHSOT!

™ AVTIEL C YBEAMMEHHeM AQ 207, B TOM YHCAe H3MEPHTEALHEIE;

®  METAAAMYECKHE AMHEHKH;
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FEeUs

NOBEPOYHLIE AGKAABHEIE YTOALHHKH;
ITAHTeHUUPKYAH H IITAHTeHTAYOMHOMEDH;
LLYTIRL;

YTAOMEDEI ¢ HOHHYCOM;

HEAWKATOPHEIE TOALRIHHOMEPE,

MHKPOMETPHI;

MHKPOMETPHYECKHE M MHAMKATODHLIE HYTPOMEPEL;
STAAOHLI CBAPHBIX LIBOB;

KaaHOpEL

SHAOCKOIEL;

mMabAOHB!, B TOM YHCAE CIIEITUAABHEIE H YHHBEDCAABHEIE (HA-
npumep, Tuna YIUIC), paauycHue, pe3sBOREIe H AD.|

NOBEPOYHEIC IAHUTHI,

% TAOCKOMapaAAeAbHBEIE KOHL[EBHIE MEeDH AAMHE ¢ HaGopom
CHeMAABHEIX IPHHAAAEIKHOCTEH;

#*  MTPHUXOBKIE MEPEI AAMHBI {CTAABHBIE H3MEPHUTEABLHBIE AHHEH-
KM ¥ PYAETKH),

= MMKPOCKOIH;

®  3epKaaa.

AAS KOHTPOASI OCHOBHOTO METAAAA ¥ CBAPHBIX COSAMHEHHH IIPH
HU3TOTOBAEHUH (CTPOMTEALCTBE, MOHTAXKe, PEMOHTe H PeKOHCTPYKIIHH)
TEXHUYECKMX YCTPOWCTE U COOPYREHHMH HCIOAB3YIOT AYTIEI C YBEAH-
yeHHeM 2*— 7, a AAM OLEHKH COCTOSHHS TeXHHYeCKHMX YCTPORCTB H
COOPYKEHHH B MpoIlecce HX KCHAyaTanmuy — A0 20%

TeXHHKA MIMePHTEABHOTO KOHTPOAS. F3MEepPHTEABHEIH KOHTPOAD
reoMeTpuYecKUX NapaMeTpPoB CBAPDHOIO COEAMHeHHst (pa3MepHl JAe-
MEHTOB CBapHEIX LIBOR, B3aUMHOE PACHOAQKEHHe oCell UAH IOBepX-
HOCTel AeTaaeil, TayOMHA BIAAWH MEXKAY BAAMKAMH 1IBA, BEITYKAOCTE
K BOTHYTOCTB KODHA OAHOCTOPOHHErO iBa U T. A.) CAGAYET IIPOU3BO-
AMTE Ha YHACTKAX, YKa3aHHbIX B paﬁotmx YepTexxRax, a TakKe TaM, TAe
COOTBETCTBHE YKAa3aHHHEX HOKa3aTeAcH AOIIYCTHMEIM 3HAYEHUSAM BHI-
3HIEAET COMHEHHE IO Pe3YARTATAM BH3YVAARHOIO KOHTPOASA.

BbIlTYKAOCTL (BOI‘HyTOCTb] CTBIKOBOIrO IIBa OLI@HHBAETCSH 110 MaKCH-
MaAbHOH BEICOTE (rAyOHMHE) PACIOACKEHHWA NOBEPXHOCTH WHIBA OT
YPOBHA AHIIEBOH [IOBEPXHOCTH AeTaneil. B ToM caydae, KOTpa YPOBHH
AHIIEBLIX IIOBEPXHOCTEH AETaAeil OAHOTO THIIOPA3Mepa (AMaMeTp, TOA-
LEMHA) He COBMAAQIOT, UAMEDEHMS CASAYET NPOU3BOAUTEL OTHOCHTEAL-
HO TO¥ MOBEPXHOCTH, xéﬁpaaba}gnonoxge}xipl:lme—,fﬁf‘iéw 215 a). Ecm::
HeCOBMaAeHUE ypoauie nﬂlitﬁﬂ;fhocf?ﬁ ASTaACH, CRASANO C i pazHOM
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Puc. 2.1. WaMepeHue BbINYKNOCTH @ CTLIKOBOrO WEA NPU pasHoM
YPOBHE NMLEBLIX NOBEPXHOCTEN AeTanei, BbIZBEHHOM
1X CMELLeHreM Npu cBOpKe COoeaMHEHUA noa Ceapky (a)
¥ HEOOMHAKOBOW TOMLLMHOM geTanen [6)

TOALLIHHOM, TO OLEHKY BLITYKAOCTH (BOTHYTOCTH) IOBEPXHOCTH HMIBa
BBITIOAHAIOT OTHOCUTEALHO AMHAH, COSAHHAIOINEN KPasi MOBEPXHOCTH
HIBA B OAHOM ceueHuH {pHC. 2.1, 6). BRIOYRAOCTE (BOTHYTOCTB) CTHIKO-
BOTQ H YTAOROTC IIBOB ONPEASASTIOT YHHBEDCAALHKIME HAH CIIEHAAb-
HBEIMH HIaOAOHAMM.

BRINYKAGCTD (BOTHYTOCTB) IBA ¢ OOPATHOH CTOPOHE! OLIGHHBAETCH -
MO MaKCHMAAERHOH BeicOTe (rAyOHHE) NOBEPXHOCTH IMIBA OTHOCHTEAB-
HO COOTBETCTBYIOUIEH MOBEPXHOCTH AeTaAell.

AedieRTH CBapHBIX COEAHHEHHMH M NIPHYHHH NX o0pa3oBaHHA.
AedeKTaMH CBapHHX COEAMHEHHI Ha3BIBAIOT OTKAOHEHHA OT yCTa-
HOBASHHEIX HODM H TEXHHMYECKHX TpeGOBaHHWH, BO3HHKAIOIIHE B Me-
TAAAE IIBA M 30HE TEPMHAUYECKOTO BAMAHHA B Npollecce obGpa3oBaHAA
CBAPHEX COSAMHEHHHA W NPHBOAAIIME K CHHKEHHIO DKCIAYATAIHOH-
HOE Hape@KHOCTH CBAPHBIX KOHCTPYKIMHA, YXyAlleHHO) HX paborocno- -
COGHOCTH H BHEIHEro BHAQ.

K pHyTpesHuM aedeKraMm CBApHLIX TIIBOB OTHOCATCH MTOPH], TBEP-
Able BKAIOUEHHS MIAaKa MAM HHODOAHOTO MEeTaAAd, HeNPOBAPHI, BHYT-
peHHHe TPeIIHHEl PAa3HOro poja, MaKPOHECHAOLUIHOCTH B Ae(eKTHl
CTPYKTYPHI, K HADY’KHEIM — AedieKTH QOpME CBAPHOro mBa {Hepas-
HOMEPHOCTE €r0 CEYeHH) M BHIICALIHE Ha [IOBEDXHOCTE 1IBA IIOPH,
CBHINH, TPEUMHEL H TOApe3kl. OAHEKO IOACDHOE pa3zpeaeHue Aedek-
TOB Ha ABe IPYINEl BeCEMa YCAOBHO, TakK KaK MHOTHE Hapy’KHEIE Ae-
thekTH OKa3HBAIOTCA CAGACTBHEM CYIECTBOBAHHA, & 3a4acTVIO H
BHEIIHHM MPOABACHHEM BHYTPEHHHX Ae(DEKTOR.

Tpewuna cpaproro coeguHeRus — peeKT CBapHOTO COCAMHEHHUA
B BHAE PA3pRIBA B CBAPHOM IBE W (HAW) IPHASTAIOLIUX K HEMY 30HAX.

TpewHRE ABASFITCH HanOOAce ONACHHMH AedieRTaMKH CBApPHOro
MBd ¥ MCryT ORITE MEKPO- MAY MAKPOCKOIIMYECKHMU, 4 B 3aBHCHMO-
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CTH OT YCAOBHH nX o6pa3oBaHMA — ropgYMMH HAH XOAOAHEIMH. [o-
pAYHe TPeIUHE, OOHYHO PACIOACKEHHHE B MeTaAAe WHIBa, obpa3sy-
I0TCS B IIpollecce ero KPHCTAAAM3ANHE NIPH TeMIIEPATYPAaX RHJKe AU-
HHY COAMAYCA AAS ARHHOTC METaAAa IIpH CBapKe. [opsadHe Tpemms-
HbI BO3HHKAIOT BCAEACTBHE Pe3KOTO CHHIKEHHS [TAACTHYHOCTH MEeTan-
Ad M Da3BHTHA DACTATHBAIOMUX HANDSKEHHH.

X0oAOAHB € TpeIWHEI 0O6pa3yloTcad Ha JTAle 3aBepIIeHHS OX-
AQKACHHA UIBA M B TeYeHHe HEKOTOPOro NepHopd MOCA€ CBAPKH.
[1pu o6pa3oBaHHM XOAOAHEIX TPEHIHH ONPEASAAIOIMIMMH SBASIOTCA
Tpu (aKTopa: HAAWYHE 3aKAAOYHEIX CTPYKTYP, HOBHIIUEHHEIH ypo-
BeHB HANPS>KeHHH HepBOro poAa B HACHIEHHOCTE METAAAD BOAOPO-
AOM.

B cooreercreun ¢ 'OCT 2601—84" pasAMYIaiOT HECKOABKO THIIOB
TPeLIMH CBaPHBIX COEAWHEHHH.

I1poAOARHE € TPEU[MHAI TIDOXOART BAOAR OCH CERADHOTO 11Ba, MO~
TYT BO3HHKATh B METAAAE 11IRA, HA TDAHHIIE CTIAABACHHS, B 30HE TEPMH-
YeCKOro BAUSHUA ¥ OCHOBHOM MeTaare. KoHMUIypallid TpelliHH onpe-
AensieTcs TAABHEIM oOpa3zoM GiopMO# AMHHM CIIAABAGHHSI OCHOBHOTO
MerasAa U mBa. ITpOACABHEIE TDEITHMHE IIOSBAAIOTCS BCAGACTBHE BEICO-
KOTeMIIepaTypHOM XPYIIKOCTH MeTanrAa (TOpAYHe TPEIIMHLI) HAM ero 3a-
MEAAEHHOTO Da3pylIeHHd (XOACAHEIE TPEIIHHEI).

NMonepeyHHe TPelWHE OPHEHTUPOBAHE! B HANIDAaBACHHH, Nep-
MeHAMKYASIPHOM OCH CBAPHOrO 1iBa, 00pasyloTCA B MeTaAAe HIBa,
30HEe TEPMHYECKOID BAUAHWA H OCHOBHOM MeTannre, Takada opHeHTa-
OMA TPEI¥H CBA3aHa C BAMAHHEM NPOACABHEIX COCTABASIOIIHX CBa-
POYHEIX HANPSReHUN. [TPHYMHEI BOZHHKHOBEHMA NONepeYHbIX Tpe-
IMH Te e, YTO M ¥ NPOACABHEIX TpeluwH. IlollepeyHue TPpeLIHHK
TakKe ORIBANOT rOpAYMMH U XOAOAHBLIMH,

PasBeTRAEHHBIE TPEUHHL HMEIOT OTBETEACHHSA B Pa3HEIX Ha-
[IpaBACHHAX. TaKkue TPEellHHE MOTYT PAacloOAAraTkCA B METAAAE CBap-
HOTO IIIBA, 30HE TEPMHYECKOTrO BAWAHHS M OCHOBHOM MeTaare. KoH-
¢pHrypanusa 3TUX TPElHH ONPEASAIEeTCA MHKPOCTPYKTYPDOH 30H CBap-
HOr0O CORAMHEHMS M XapaKTePOM TePMHYIeCcKHX, (Ja30BhIX, AMKBAI[MOH-
HEIX H MEeXaHWYeCKHX HanpsaXeHHH. [IpHerHel NOABASHHA Pa3BeTB-
ACHHHIX TPeIllHH Te ke, YTO M ¥ IPOACABHEIX.

Borunymocms koprA wiBAd — YraAyGaeHne Ha [IOBEPXHOCTH o8paTHOH
CTOPOHE! CAHOCTOPOHHEI'0 CBAPHOrO IIBd, 06pa30BABIIEECS BCASA-
cTeHe ero ycapkm, Takoill pedexT Bo3HMKaeT NIPH OTKACHEHHH hapa-
MEeTPOB CBAPOYHOI'C Ipollecca OT HOMMHAABHEIX 3HAaYeHHH.

Ceuw npeacrasageT coboii BOpOHKGeOpasHoe yrAyOAeHHE B CBap-
HOM IIBE, BHI3BAaHHOE BBIpAeAeHHEeM rasa. {opMa ¥ NOACKEHHE CBHIIA
3@BHCAT OT PEe)XHMa KPHCTAAAH3AUWH CBAPOYHON BaHHEL
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Puc. 2.2. Henposap (1) KOpHA YrNDBOro ¥ CTLIKOBOMC OBHOCTOPOHHMX (3]
1 CTBIKOBOrg OBYCTOpPOKHEro (6) cBapHbIX LLIBOB

Henposap (puc. 2.2} — 3To AedeKT B BHAE HECIIAABAEHHA B CBap-
HOM COEAMHEHUH BCAEACTBHE HEllOAHOrQ PAaclAaBACHHSA KDOMOK BAH
MOBEPXHOCTell paHee BHINOAHEHHEIX BAAHMKOB CBAPHOTO LIBA.

HauGoaee xapaKTepHHM MECTOM IIPOABACHHSA TaKoro AedhekTa IpH
OAHOCTOPCHHEH CTHIKCBOH CBapKe 0e3 CKoca KpPOMOK ABAJETCH KO-
PeHEb 1IBa.

B cayiae AByCTOPOHHEH CBApPKHM HEIIPOBAp Yamle BCErO BO3IHHMKAET
B IIeHTPEe CBAPHOTO IIBA H MO IPAHHMIAM CIAGBACHHUSA MEMXAY METaAAOM
LIBa U OCHOBHEIM MeTasrcMm, Henposap B kopHe mBa ofpa3syeTcs B
Pe3YABTaTe HEIOAHOTO NPOHNAABAEHHS OCHOBHOTO METAAAE.

TlospAeHne HeIpeoBapa MOXKeT OuITk BEI3BAHO 3arpA3HeHHeM Kpo-
MOK HAM HMX HEeIPABHABLHOM IOAFOTOBKOHM (HANDHMED, YMEHLUIEHHBIM
YITAOM CKOCa), HEAOCTATOYHOH CHAOM CBAPOYHOrQ TOKA, HOBBIMCHHON
CKOPOCTEIO CBADKH HAM [IPHMEHEHHEeM 3ACKTPOAOR Upe3MepHO OOAb-
LIOTO AMaMeTpa.

poxor cBApROro Wea — 3T0 CKBO3HOE OTBEPCTHE B 1IBe, oOpaso-
BaBIIleecs B PesyAbTaTe BEITeKaHHA YaCTH MeTaAAa CBAPOYHOI BaHHHL
IMpUYUHAMH IIPOKOFa SBASICTCH M30BITOYHAA MOTrOHHAA JHEPTHHA, 3a-
HUJKeHHAaA CKOPOCTH CBApKH, YpPe3MepHEIA 3a30p MeJKAY CBapHBae-
MEIMH AeTaAaM¥ ¥ Ap. Oco0eHHO 9acTo IPOXKOT BOIHHKAET NIPH CBap-

Puc. 2.3. MNMogpesbl (1] 30H6I cNNaBNEHWS B YrNABOM (3) W CTHIKDBBIX
ogHocTopoHHeM (6} v geycTopoHHeM (B8] cBapHbIX LLBAaX
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K& TOHKHX AeTareH, KOTAa INHPHHA CBAPOYHOH BAHHHE MIPEBHILIAeT
TOAIIMHY AeTareH.

ITogpes zonn cnaasienus (pHc. 2.3) npepacTabasgeT coboti pedexT
B BMAE YIAYOAEHUS N0 AMHHH CILAABAGHHS CBADHOTC IIBA C OCHOBHBIM
MeTarroM. [TpHYMHAMU NOABACHHSA TOADE30B 30HEI CILAABACHHS SBAS-
IOTCH BHICOKasi MHTEHCHBHOCTEL pesXuMa (GoAplIas CHAQ CBAPOYHOIO
TOKa W 3aBHIIIEHHAasA CKOPOCThL CBAPKH), CMeOeHHe 3AeKTPOAA OTHO-
CHTEeABHO OCH IBa, HEYAOOHOE NPOCTPAHCTBEHHOE IIOAOYKEHHE 1iIBA

Tatrmua 2.1. HapyxHbie gedekTsl CBAPHOID GCOELUHEHAR, XapakTen-

Hbie ONA KOHTAKTHOW CBAPKA, i OCHOBHLIE NPUYKMHEL IAX oﬁpaaoam—ma

Buph pAetherroB

TpHynHE 06pPa30BaHHA

Henpasuashasn dopma
OTIEYATKA JAEKTPOAA
Ha [IOBePXHOCTH ASTAAH

HenpapdAbHAas 3aTOUKA HAH HepaRHOMeDHRIH
H3HOC paboyell NOBePXHOCTH SAEKTPOACE; lepe-
KOC ASTAAeH W 3AeKTPOAOB IPH CBapKe; M36hI-
TOYHAs CKOPOCTE IIOBHOM CBAPKH

FayGokass BMATHHA
Ha II0BePXHOCTH ATAAH
OT 2AEKTPOAR

BOABIIAA AAHTEARHOCTE HMITYABCA TOKA; HEAD-
CTATOYHOE AABASHHE 3AEKTDOACB; Upe3MepHas
CHAd TOKA

MecTHEIH TpOXKOT U Ha-
PY>KHEIA BHITAGCK pacm-
AGBAGHHOTO METaAAd

3arpg3HeHMe TOBEPXHOCTH CBAPHBAEMEIX AETa-
ABH MAM DAEKTDOAOB; HEAOCTATOYHOE AABASHHE
DACKTPOAOE; HeIIpaBMAbHAA (hOPMA KOHTAKTHOM
TIOBEPXHOCTH 3AEKTPOACB; ¥pe3MepPHas CKOpoCTh
IICBHOM CBaDKH A€TKWX CIIAABOB

Tpeiruua

Manoe CBAPOYHCE YCHAHE, HepCCTATOUHOE OX-
APKASHHE IAEKTPOAOB; HEAOCTATOUHOE KOBOY-
HOE AABACHHE SAEKTPOAOB (IIPM CBAPKe ASTKHX
CIAABOR); Upe3MepHOoe BpeMs 3arajALBaHNg
NpH MojAade KOROYHOTC AQGBACHHNA, H3bLITOUHARA
AAHTEALHOCTE HMITYABCG CBElpO'-IHOI'O TOK4d

Brxoa AMTOro MeTasha
Ha IOBepPXHOCTE COeAH-
HeHHS U ee [IOTeMHeHHe.
IMospexaenye MAaKH-
PYICILETO CAOS NIPH CBap-
Ke cnaasoB Al6 u B95

Hep0CTaTOYHO TIIATEALHAA OYHCTKA [IOBEPXHO-
CTH CBAPHBAEMEIX ASTAAEH MAH BAEKTPOAOB; Ma-
AQ€ CBApOYHOEe YCHAVE, H3GLITOYHAR AAMTEAL-
HOCTE HMITYALCE CBAPOYHOIO TOKR; Upe3MepHas
CHAA CBAPOYHOIrC TOKA

PaspaBAMBaHUE METAAAA
H TPEIIWHE ¥ KPOMKH
COeAMHEHH

Hepaocrarousoe paccTOAHHEe MEeRAY TOYKaMH H
KpOMKOfI CoepAMHEeHHNA, 3aBEIICHHEAA CHAQ CRa-
POYHOIO TOK4,; Ype3MepHad AAMTEABHOCTE HM-

IIyAbCa TOKa, u30BEITOYHO® KOBOUHOR AGBAEHHE
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HpH CBAapKe, HeOPEeKHOCTH MAH HEAOCTATOYHO BHICOKAsA KBarH(pHKa-
IHs CBApLiHKA.

Hanabip Ha CBAPHOM COEAUHEHHH — 35TO Ae(eKT B BHAE HaTeka-
HHA METaAAd LIIBa Ha NOBEPXHOCTh OCHOBHOTO METAAA HAM DAaHEee BEI-
TMIOAHEHHOrO BaAMKa Oe3 cnaaBaeHHs ¢ HUM. TIDHYHHAMH BO3SHHUKHO-
BEHHS HANABIBA ABASIOTCS H3ORITOYHAS CHAA TOKA HIPH AMHHHOM pAyTe
1 GOABLION CKOPOCTH CBapKH, YEEAWYCHHHIH HAKAOH CBAPHMBASMEIX
A€Taneid NPH CBAPKe Ha MOABEM M CITYCK HAHW HEIIPABMABHOES MAHMITY-
ARDOBAHHE IACKTPOAOM.

Kpamep — sro yraybaeHue, obpasywolugeecs B KOHile BAAHKA
BCAGACTBHE 00BeMHOHN yCaAKH MeTarAa CBapHOre mBa. PaiMephl Kpa-
Tepa 3aBMCHT OT pejKUMa CBapKH. KpaTephl CHHKAIOT MPOYHOCTH
CBAPHBIX COSAHHEeHHHA.

AedekxrThl, BOZHHKaIONHAEe OPpH TOYSYHON W IIOBHOM KOHTAKTHOH
cBapKe, [IOAPA3AAAIOTCA HAa HapyXHEIE M BHyTpeHHHe, OCHOBHHE
NPIYAHEL 00pa3oBaHud HAPDYRHBIX AedeKTOB MIPH KOHTaKTHOH CBap-
Ke NPeACTaBAeHE B Taba. 2.1.

BHemHEKHI KOHTPOAL TOYEUHHX CBAPHEIX COGAHHEHHUH IIPOM3BOAAT
C NpUMeHEeHHEeM HeCAOKHOI'O M3MepPHTeABHOTO MHCTPYMEHTA M AYIIHI
¢ HeBOABIINM YBEAHYEHHEM,

Heobfxopaumo, yTOOR BMSITHHA OT SACKTPOAA ORIAA OTUETAHRO BHA-
Ha Ha MOBEPXHOCTHU AeTaA€eH, HMeAd JOPMY OKpPYKHOCTH W PABHOMED-
HyI0 rAyOuHy. [IpH CBapKe KOPPO3MOHHO-CTOMKHX CTarell M XPOMOHH-
KEAeBHIX CNAABOB CBAapHasdA TOUKA AQAKHA OHTE OKPY’KeHA KOABIOM
LBETOB [I00EKAaAOCTH JKEATOTO OTTeHKa. B cayyae cBapKH HH3KOYTAE-
POAHCTRIX CTaAel 3TO KOABIIO MOMKET HMeTh UepHHH HOBeT, a HpH
CBapKe AAIOMWHHEBHX, MATHHEBHX U MEAHEIX CIIAGBOB I[BeTa nobesKa-
AOCTH OTCYTCTBYIOT.

OBOPYAOBAHWNE 11 OBPA3LIbI

Aaf BuTIOAHeHHA AabopaTopHol paboTm moTpebyloTCo:
¥ y3MepUTeABHAsA MeTaAAHYecKas AnHelka no FOCT 427—757;
AYTIE;
YHHBEPCAALHEIH AabA0H;
STaAOHBI CBAPHHIX IIBOB;
Habop ¢cBapHEIX 00pa3o0B ¢ XapaKTEPHEIME AepeKTaMu.

NoPAAO0K BbINOAHEHUA PABOTL!

1. HU3yunre Ha3BaHHS, ONPEACACHUH H BPHYMHE O0pa3OBaHMs Ae-
(eKTOB B CBAPHHIX COEAHHEHUAX.
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2. Ha of0pasuax H3MepbTe IMPHHY H BLHITYKAOCTE CBAPHOrO INBA €
AHIescH ¥ o0paTHO# cTOPOHH. CpaBHHTE NOAYYEHHEIE PE3YAETATH
H3MepeHHH ¢ AQHHHIMI HOPMaTHRHEIX AOKYMEHTOB, PerAaMeHTHPYIO-
IGMX FeOMeTPHUYECKHE NapaMeTpH [IBa AAS BEIGDAHHOTO cmocofa
CBapKH, THNa COCAVHEHWS M TOAH[HHH CBAPHBaEMOTO MaTepHaja.
Mpyu M3MepeHHAX WBOB MOAL3YHTECH YHHBEPCAABHEIM IaBGAOHOM,
LITAHTeHUHPKyAeM U aHHedikol. OTMeTeTe Ha ofpa3sliax ydYyacTKH
HIBOB, TA€ WX pa3MEphl BEIXOAST 33 AOIYCTHMEIE NMPEAEARI.

3. C noMOIULIO AYTIEl BEISIBHTE TPeLIHHB!, [TOBEPXHOCTHHE NOPH,
MOApEe3H], KpaTephl H BBIIAECKH,

O®OPMITEHWE PE3YNBLTATOB PABOTHI

Hamumere oTYer, B KOTOPOM YKAaKHTe HasBaHHE H Lleab paboTH,
IpHMeHsiIeMOe O0ODPYAOBaHIe B 0GpasIxl.

[puBeaMTe 3CKH3H CBAPHEIX IMBOB € Ae(DPEKTaMH, OTMETHB AAS
Kaxaoro ofpasua crnocob CBapKH H THIEL BhISBACHHBIX HADYKHEIX Ae-
deKToB.

CdopMyARpYiiTE BBEIBOARI [I0 PE3YAETATaM paGOTHL.

KOHTPOJIbHbIE BONPOCHI

—

Kakve napameTpbl KOHTPONWPYIOT NPY MHCTPYMEHTANLHOM KOHT-
pone cBapHbiX LWBoB?

Kakoea Uenb BHEWHEra 0CMOTPa?

Kakne pechekTbl BLIABNAIOT BHELLHWUM OCMOTpOM?

Kaxve MHCTPYMEHTHI NPWMEHRAIOT NPY BHELLHEM W MHCTPYMEH-
TanbHOM KCHTPONE CBapHLIX COBOVHEHMA?
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NasopaToPHAR PAEOTA Ne 3

YNbTPA3BYKOBOW KOHTPONb
CBAPHbLIX COEOAVHEHWIA
IX0-METOL4OM

ue}\b pﬁGOTH — O3HAKOMAEHHe C (bHSH‘IECKHMPI OCHOBAMH YAB-
TPA3BYKOBOI'O KOHTPOAA H an06peTeHHe npocz‘eﬁmux HaBBIKOB
B BbIABAGHHH Ae{beKTOB C NOMOIIBIY YABTPA3BYKOBOTIO AGCDEKTO-
CKQOTIIa,

TECPETWYECKWNE OCHOBbI

MeToAB YABTPa3BYKOBOH Ae(eKTOCKONNUH OCHOBAHEI HA MCCAEAO-
BAHHU PACIIPOCTPAHEHHS YIPYTHX Koaebanui gactoton 0,5...25 MI'g
B MATE€PHAAE CBAPHKIX COSAMHEHHI.,

YIpyrie BOAHBI XapaKTEPH3YIOTCAH TAKMMH IlapaMeTPaMH, Kak da-
CTOTa, AAMHA H CKOPOCTh PACHPOCTPaHeHHA, B TBepARIX TeAAX MOTYT
00pa3’oBHBATECA HECKOALKO THIIOB BOAH! IPOAOABHBIE, IIONEDEYHEIE U
NMOBEPXHOCTHHE.

[TpoaCABHEIE H IIOIIEPEYHBIE BOAHEL ABASIIOTCH OOBEMHEIMHU U OA-
HOpOoAHEIMH. OHH HauGoAee HIHPOKO MCIMOAL3YVIOTCS TIPHU Ae(heKTo-
CKONHE MaTepPHAAOB AAA 0OHapy)XeHUd BHYTPEHHUX Aed)eKTOB.
B pOACABRHOM BOAHE YACTHUIE! CPEAB! KOAEOAIOTCA BAOABL HaNpaBAe-
HMM ee PacTIpOCTPAHEHUs, a B IONePeYHOHN — IIePIeHAUKYAIPHO 3TO-
MYy HalPABAEHHIO.

[Ipu pacnpocTpaHeHHH YABTPA3BYKOBOM BOAHH B OAHOPOAHOM
TBEPAOM TeAe ee MHTEHCHBHOCTh CHHIKAeTCS HM3-3a SIBAGHHS 3aTyXa-
HHA, BEI3BAHHOTO NOTAOILIEHHEM M PACCesHHeM 3BYKOBOH 3HEpPrHH.
KoaddmineHT zaTyxaunas CRAAGABIBACTCA W3 K03 UIHeHTOB NOTAC-
LICHMS B PACCesHHA.

Ipm yARTPa3BYKOREOM KOHTPOAE CRApHOTo coeprHeHud 4 (puc. 3.1)
npeobpasoBaTesb | HAAYYAET aKYCTHUECKYIO BOAHY. BCTpeTHR Ha cBo-
eM IYTH NpPensTCTBHe B BHAE AeeKTra 2, OHa YaCTHYHO OTParkaercs
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Puc. 3.1. YnuTpasByKOBOW KOHTPONb CBAPHOrO COEAMHEHWA:

T — npeqBpazoratens; 2 — pedekT; 3, 5 — npaobpaszopaTtenu-
npuemMHukKW; 4 — CBapHOE GOBMHeHWE

H perucrpupyercs npectpasosaTeareM-npueMHUEOM 3. OcaabreHHasn
AKyCTHYCCKEA BOAHA [IOCTYTaeT B Ipeobpa3oBaTeab-IDHEMHHK J,

AAS KOHTPOAS CBAPHBIX COBAMHEHHMH NPHMEHAKT B OCHOBHOM JXO-
AMIYABCHBIA METOA M B OTAEABHHIX CAYYasX (IPH HAAHYHH ABYCTO-
POHHETO ACCTYNa K KOHTPOAHMpyeMOH AeTanM) — TeHeBOH.

KOHTPOAL 3X0-HMIYABRCHEIM METOACM BEIIIGAHSIOT C [[PHMEHEHHEeM
AByx PC-mpeofpazosaTesei, CAMH M3 KOTODHIX SBAAETCS H3AYyYATEeAEM,
paboTaroiHMM B MMITYABCHOM pesKHMe, a ADYTroH — IIDHEMHHKOM, pe-
rUCTPHPYIOUIMM OTPayKeHHbIH cHrHAA. [TpH3HaKoM HaAVMUA AeeKTa B
CBAPDHOM COEAMHEHHH CAYIKUT YBEAWYEHHE aMIIAWTYABL 3XO-CHI'HAAA.

ITpu KOHTpOAE TEHEBRIM METOACOM IMPHU3HAK HAAMYHA AedieKTa —
pe3Koe YMEHBIIEHHE AMIIAMTYABI HAM OTCYTCTBHE TIPHUHWMACMOrQ CHr-
HaAa.

OCHOBHbIe H3MepsIeMbie XapaKTepucTuku Aedexra. HanbGoaee
TIPGCTOH M3MEPHeMO# XapakTePHCTHKON AedeKTa ABAAETCH aMnaumy-
ga xo-curdaag. OAHAKO OHA HE IIO3BOASET OAHO3HAYHO CIPEACAHTH
pasMeprl Aedekra, TAK KaK 3aBUCHT OT pSAAA APYTHX (haKTOpPCB: Xa-
paKTepa HOBePXHOCTH Ae(eKTa (3epKarbHAdA MAHM IIepoXoBaTas), ee
OpUEHTALMH 1O OTHOIIEHWIO K HAPABAESHHIO PacPOCTPaHEHMS Ayia
U POPMEL (AOCKAS HAM OKPYTAAs). .

HecMOTps Ha YKa3aHHYIO HEOAHO3HAYHOCTE, AeAeHue Ae(PeKTOB Ha
ACIIyCTHMEIE M HEAONYCTHMHE IIPOHIBOAAT 110 aMIIAMTYAE 3X0O-CHIHA-
Ad. AAsi 3TOTO CPABHMBAIOT AMIAHTYABI DXO-CHIHAAOB OT PEaALHOTO
AecdexTa B CBapHOM COEAMHEHHMH H OT TecT-06pa3la, IPHHATOTO 34
3TAaAOHHEI. B TecT-006pasuax cBapHBIX COSAMHEHMA BLINOAHEHBL HC-
KYCCTBEHHREI® OTPAKATEAH (YTAOBhIE HAU CETMEHTHLIE ¢ BHYTPEHHEH
OTPAKAIEN TAOCKOCTRIO, UHAMHAPHYECKOH NOBEPXHOCTBIO, BOXO-
BBIM HAH MACCKOAQHHEIM OTBepCTHeM). TecT-o6pasiibl H3roTaBAHBAIOT
M3 MeTaAAa, [Io aKyCTHUECKUM CBOHCTBAM aHAAOTHYHOTO METAAAY KOH-
TPOAHPYEMOTO LIBA.
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Tabnuya 3.7, AKYCTVYECKUE XAPAKTEPUCTUKM HEKOTOPBIX

mMeTannas
CropocTs pac- | AauHa Boanw, | Koadhdu-
NPOCTPaHeHHs | MM, IpH vacToTe | UMeHT 3a- | Moayas | Ilaor-
Marepnan BOAHB, M/C 2,5 My TyXaHusi | yOPYTOCTH, | HOCTE p,
S ..cM ' I E-10" Tla| r/cM®
< & A, A, He MeHee
AanzomMpHuR | 6260 ( 3080 | 2,50 1,23 0,05 7 27
M ero CIAaBH
Tutan mero | 6000 | 3500 2,40 1,40 — 16 4.5
CIIAABhI
Crars 5850 § 3230 2,34 1,29 0,08 20 7.8
Meab 4700 | 22601 1,88 0,90 0,044 10 89

MpumMeuganne UHpAEKC «I» HMEIOT XAPAKTEPHCTHKH HPOACABHOR BOAHHI, 4 HH-
AEKC «f» — TOMepeuHoM.

B taba. 3.1 npUBeAeHEI AKYCTHISCKIE XapakTePHCTHKH HeKOTOPBIX

METAAAOB.

(Qopma, pa3MepHl U TAYOHHA 3aAerdaHHA HCKyCCTBEHHEIX OTPasKa-
Teaed onpepeaqarorca o FOCT 14782—86. Ecaun 5xo-cMrHaA oT pe-
aApHOTO ActheKTa GOARIIE, YeM OT MCKYCCTBEHHOFO, MPHHATOTO 3a

3TAAOHHEIH MO MHCTPYKIHH, TO AedekT BpakyeTcs.

Koopgunamet geghexma (puc. 3.2} MOKHO ONPEASAATE C TIOMOILILID
CHelAABLHOA HIKaAR Ha AeheKTOCKONe, CHeI[HaABHOW NPUCTABKH K
HEMY HAHM PacideTHHIM IIyTEM.

[}

Pwuc. 3.2.

a

6

W HaKnNoHHbIM [6) npeobpasosaTenAMw;

H —~ rny6una 3aneranvA pedexTs; r — pPaccToAHWE OT TOYKK BBOAS
ny4a go gedekta; L — K00pAMHaTa MECTONONOXeHWA aedekra Ha

NOBEPXHOCTM KOHTPORWMPYEMOro DOBLEKTE, OTCYWTHIBEEMAR DT TOUKM
BBOA2 Ny4a; ot — yron BEoda Nyvs
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PaccrosiHie OT TOUKH BBOAA Ay4a A0 pAethexTa B HATIDABASHMH pac-
TMPOCTPAHEHUA AYYd BEIYHCANIOT IO ropMyae

r=gt-tp)/2,

TAe ¢; — CKOPOCTL PacHpPOCTPaHeHHS NPOAOABHOW BOAHEL I, Iy, —
BpeMsl ee pACHPOCTPAHEHHS OT IBE30TMAACTHHHE A0 pAedekra U o6par-
HO H B mpHU3Me Npecbpa3oBaTeast.

[MTpsMeIM Tpeobpa3zoBaTeAeM OIPEAEAAIOT rayOHEY 3aAeraHHs ae-
dexra (puc. 3.2, @), paBHYIO [, MCX0AA H3 CKOPOCTH H BpeMeHH pac-
[pOCTPaHEeHHsT MPOACABHOM BOAHBL A0 Aedexra.

HakaoHHBIM npeoGpasoBaTeAeM MOJKHO OIPEASAMTE PacCTOsHHE I
[I0 CKOPOCTH H BPEeMEeHH pacHpoCcTpaHeHUd [IPOACARHOM BOAHEHL, a 3a-
TEeM, 3HAA YTOA BBOAA Ayda O, Ho thopMyaam

H=rcoso,; L=rsing

HaiiTH rayOuHy 3areranus H apederta u paccrosHue L (puc. 3.2, 6).

YcaoBHBIE pa3Meprt gehekma ONPEACASIOT NPH IIepEMEIIIeHHH Ha-
KACOHHOTO npeofpa3gsaTeas H3 OAHOTO IMOAOKEHHUS B APYroe, Koraa
AMIAHTYAR DXO-CHTHAAA, OTPKEHHOT0 OT AePeKTa, YBEAHIHBAETCH OT
MHHMMAABHOI'O 3HAYEHWUA A0 MAKCHMAABHOrO, @ 3aTeM BHOBL CHHIKa-
ercd A0 MUHUMYMA. [To 3HaYeHWAM aMIAHTYAR MOJKHO HAaWTH YCAOB-
HYIO IIMPHHY H YCAOBHYIO AHHY Aedexra,

OcCHOBHBE NapaMeTPhl YALTPA3BYKOBOro KOHTpoAd. OT 4acToTH
YABTPA3BYKOBHX KOAeOaHMI 3aBHCHT MHHHMMAARHBIH pasMep BHIABAA-
eMBIX aedexToB. Hem BRINIe YACTOTA, TEM Ayulle OOHADYKHBAIOTCA
AeherTR MAARIX padMepoB. BOAHE HU3KOH YACTOTH H DOABIION AAH-
HBI Oorufalor Maalle aedieKTH Oe3 OTpasKeHus OT HHX.

Puc. 3.3. TecT-06pa3zubl C UCKYCCTBEHHBIMK GTpaxarenaMy B Buae
OTBEpPCTMA C NNoCKUM gHoM (8] u 3apybkwn (6):
1 — npeobpasosatens; Hy — paccToAHME OT NOBEPXHOCTH ABTanuk no
WCKYCCTBEHHOIO oTpaxartens; b, h — wwupuHa v suicoTa pedekTs; o —
Yron mexny oCbH WMCKYCCTBEHHOrD DTpaXaTefil U HOpMarnbio K
NOBEPXHOCTH AeTany :
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Abcorromuan YyBCTBHTEABHOCTE YAETPASBYKOBHIX METOAOB KOHTPO-
A paBHa MHUHHMAABHOMY XapakTEPHOMY pazMepy pedieKra, yBepeH-
HO BHISBASIEMOTO B CBADHOM COSAMHEHUY, a NpegeAbHan UyBCTBATEAR-
HOCTh — MUHHMaABHOMY pa3Mepy HCKYCCTBEHHOTO OTPa’kaTeAd B
TecT-00pasie, YyBePeHHO BEIABASEMOIO TIPH ONTHMAABHOH HACTpOMKe
pedextockona. Pa3mepsl U popMa HCKYCCTBEHHEIX OTpa’kaTerei
(puc. 3.3) ycraHoBaeHE B [OCT 14782-—86.

MaTepHan H [LIepOXOBATOCTE [IOREPXHOCTH TeCT-06pa3Na ACAKHEI
COOTRETCTROBATL PEAABHOMY CBAPHOMY coeanHenuio. [lepoxosaTocTs
[MOBEPXHOCTH BAMAST HA aKYCTHMYECKUI KOHTAKT MEeXAY npeobpa3osa-
TereM H CBapHRIM COepAHHeHHeM. AAd ofecleveHHs aKyCTHUECKOIO
KOHTAKTa MOBEPXHOCTE KOHTPOAHPYEMOTO COSAHHEHHMA MOKpPHIBAIOT
CAOEM KOHTAKTHOM XHAKOCTH (MHHEPAABHOE MACAO, MAHUIEDHH, BOAA
H AP.).

YcAoBHOA 4YBCTBUTEABHOCTE METOAOB YARTPARBYKOBOTO KCGHTDO-
Asl OIIDEAEASeTCS PasMepoM U rayBHHOM 3areraHus YBePeHHO BHIAB-
AIEMOTO AS(PeKTOCKOIIOM MCKYCCTBEHHOTO OTpaXaTeAd B CTaHAADT-
HOoM 00pa3sie U3 MaTrepHard ¢ KOHKPETHHMH aKyCTHYeCKHMH CBOMH-
CTBaMH.

AAA ONIpeAeACHUST YCAOBHON YyBCTBHTEALHOCTH HCIIOAB3YIOT CTaH-
AApTHHH o6pasern CO-1, H3rOTOBAGHHBIH M3 OPICTEKAA, KOTOpOe
UMeeT BRICOKHH KOo3(QPUUNEHT 3aTYXaHUA YABTDA3BYKa (HA [MOPSAOK
BHIIIE, YEM ¥y CTAAH), UTO NMO3BOASIET YMEHBIINUTh PA3Mephl B MAaccy
obpasua.

CranpapTHBI#A 06pa3sey CO-2 ¢ UCKYCCTBEHHBIM OTPakaTeAeM
MPHUMEHSAIOT AAA ONpeAeAeHHS YCAOBHOH YYBCTBHTEABHOCTH, pa3Me-
POB MEpPTBOM 30HH, MOFPEUIHOCTH TAYGHHOMEDA, YIAd O BBOAA AYIa
IpH KOHTPOAE COSAMHEHHI M3 HH3KOYTAEPOAHCTEIX H HH3KOASTHPO-
BAHHEIX CTaaeH. 3HAUeHHE yTAd O. HAXOAAT NPH TAKOM TIOACKEHHH
npeobpasoBaTeas, KOTopoe ofeceurBaeT MAKCHMAABHYIO AMIIAHTYAY
CHTHAAd, OTPA’KEeHHOTO OT OTBEPCTHA,

MecTo BEIXOAA Ay49a H3 IPecbhpPa30BaTeAd ONPEAEASIOT ¢ MOMOIIBIO
cTaHpapTHOro obpasnma CO-3, H3aroTaBAMBaeMOTO M3 CTaAu 20 mo
TOCT 1050—88 uam craam Mapku Ct3 nmo TOCT 380—94, Ha Goko-
BOH B paboyel MOBEPXHOCTAX 00pa3la BHITPEBUPOBAHL PHCKH, IPO-
XOAdNIHE Yepe3 OEeHTP HOAYOKPYKHOCTH M no ocH pabodel nopepx-
HOocTH. [To ofe cTOpoOHE PHCOK Ha GOKOBEIE MOBEPXHOCTH HAHOCHT
IIKAABL, HYAM KOTOPBIX AOASKHEI COBIIGAATE ¢ IeHTpoM 06pasna ¢ Tou-
HocTeio +0,1 MM.

INpeobpazopaTeAr MepeMeMialoT Mo TAOCKOH IMOBEPXHOCTH, AO-
DHBAACE MAKCHMAABHOM aMIAUTYARI 3X0-CHTHAA], OTPAXKEHHOr0 OT
LHAMHAPHMYECKOH TOBEePXHOCTH. MeCTo BEIXOAA Ayua M3 npeodpa-
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30BaTers OYAET pACIOA&raThCd Haj MHAHMHAPHYECKON MOBEpPXHO-
CTBIO.

MepTBasd 30Ha (MHHHUMaAbHAA TAyOHHA KOHTPOAS) ONMpeAeAsdeTcs
MHHHMAARHOM TAYOHHOM 3areTaHusd pedbeKTa, HapeKHO OOHADYKHBA-
emoro AedleKTOCKONOM 3X0-MeToA0M ¢ PC-nipeoBpasoraTterem. [Tpn
MAAOM PACCTOAHWH MexXAy pederroM H npeoﬁpaSOBaTeAeM OTpa’XeH-
HEIH CHI'HaA COBMellleH BO BDEMEeHH C 30HANDYIOIIMM HMIYABCOM H
OTAEALHO Ha 3KpaHe AedieKTOCKCNa He HabawpaeTcd. [ayOHMBA Mep-
TBOM 30HH cOcTaBAZeT 3...8 MM. T1pH HCHOALIOBAHHH TEHEROIQ MeTo-
A2 HMAK 3X0-MeTOAA ¢ DPAa3AeALHEIMH IpeoBpa3opaTeAssMH MepTBas
30HA OTCYTCTBYET.

YMeHEIIeHHe MEPTRBOM 30HEI AGCTHTACTCS YBeAMUEHHMEM YTAA RBO-
Aa aAyua B Meraaar. [Ipu 3TOM BO3PacTaeT DYTL ABMKEHHA AVUa AD Ae-
tdexrra u 0OPATHO M BpeMs 3ala3AbIBAHHA OTPa)kKeHHOTO MMITYAbCA IO
CPaBHEHHIO C 30HAMDYIOIUUM, YTO O0eCIeqYMBaeT XOPOLIYIO BEIABAS-
€MOCTE AedpeKTa Ha 3KpaHe.

OBGPYLOBAHUE W O6PA3LUDI

AAs BHIOAHeHHs AdGopaTopHo# paborsl moTpebyroTces:

#  AedheKTOCKON ¢« 2X0» C KOMIIAGKTOM HHCTPYMEHTOR H Ipend-
Pa30BaTeAeH;

" cradHAapTHEE o6pa3uel CO-1, -2 1 -3, a Taroxke TecT-06pasuLI.

NOPAAOK BbINONHEHNA PABOTHI

1. [ToaroTOBETE, BKAXOUHTE M HACTPOHTe AedeKTOCKOIL.

HaumenoBakHuA OpPraHOB yIpaBAeHHA AeheKTOCKOIA «IX0» U HX
TMOACEeHUe TIepen paboTod NpHBEASHH B Taba, 3.2.

2. TIOAKAIQUHTE C IMOMOIIBI0 COSAMHHTEARHOrO KabeAsl K THE3AY
«BhIX.» HARAOHHBIH npeoBGpazopareas ¢ = 2,5 MI' # yraoM NDHU3MEL
B = 40°. TTopAKAIOUEHHE M OTKAIOUEHHE IIpechpas’soRaTeAs IPOHU3BOANT-
Cf ITPU BHIKAIOYEHHOM IIMTAHMHK AedieKTOCKOTA.

3. Tlopxa0qUTe Ae(DEKTOCKON K CeTH HanpspkeHueM 220 B yepes
DPA3ASAMTEABHLIH TPaHCHOPMATOD, NTPEABAPHTEARHO 3a3€MAHB KOPITYC
nocaepHerg. [lepeBeplTe BLIKAFOWATEAR TMTAHMS B MHOAOKeHHUe «BrAa.»
U nporpelite AedeKTockon B TedeHMe 10 MHH.

4. Ha wacTtorax 2,5 u 5,0 MI'm ¢ nmoMoIes npeobpa3oBaTeAd Bhi-
ABHUTE B CTAHAApPTHOM obpasne CO-1 oTBepcTHe Ha MAKCHMAABHOMN
ray6use. [1pH 3TOM aMIIAMTYAQ CHUTHAAR, OTPAKEeHHOTO OT OTBEPCTHS,
AOASKHa OBITE TAKOH, YTOOGHEI HHAMKATOP IIKaAH Ae(eKTOCKOIa yCTa-
HOBHACA 33 MepPBLIM GOABIIHM AGACHUEM.
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Tabnuua 3.2, Qprave ynpaenesna gethexrTockona «3Ixon

N KX nonoenRne nepen paﬁmom

HaumeHopaune Oprana

Haanuce Ha AHITeBORH
TIAHEAM WAH GOKOBRIX

IMoroxkerre OPraHoB
YUPaBACHRSA [Iepep,

CAEAOBaHHA

YHPABAEHHA KPRIIIKax paboToit
ITeperarouaTeAn popa paboT Ir+1I I
PeryagTop MomHOCTH MouHocTs KpaiiHee no gacopoit

CTPeAKE
Arrenioarop ocrabrenns Ocaabrenue 0
{rpyGo) 20 40
0 60
4 A\
§ 10
ArreHioaTop ochabreHHs % ~ 0
(RAaBHO) 67/ \12
44 F14
2\ £
¢ 16
0 18
[epexaloyareat YaCTOTHI 2.5 2,5
YALTPAa3BYKOBHX KoAeOaHUl 50
PeryasTop OTCEYKM IIyMa A Kpaitzee no gacoBoH
AN cTpeake
IMTepekarovareAs PazpepTra 4
AMaIa30HOB PasBePTKH 2 _1 4
A ~
17/ \(5
Peryastop AAMTEABHOCTH Kpaitnee no yacosoH
pa3sepriy A CcTpeake
Peryaarop cMelieHMs no Cpeptiee
ocn X
Peryasrop Ha4aha 30HE -— I »
Peryasrop KOHIa 30HH |..—.. »
BHKAIOYATEAL IIHTAHHA BkA. Aepoe
PeryAsTop 4acTOTH Hepuoa, CpeaHee
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ConocTaBhTe U OOBACHUTE DE3YABTATH, [TOAYYEHHEIC HA YKalaH-
HEIX 4acTOTax.

5. OnpeaeauTe A@ACTEBUTEABHEIH YIOA IIPH3MEL HAKAOHHOTO IIpeos-
Pa30oBaTeAs C MOMOIIBIO CTAHAAPTHOTO obpazna CO-1.

6. OmipeapeArTE YITOA BBOAA AYYa O B METaAA, MCIIOAB3YS CTAHAAP-
THEH oGpa3zern CO-2 M3 HU3KOYTAEDOAHCTOR cTaan. CONOCTaBETE 3KC-
[IEPHMEHTAABHOS 3HaUeHMe yTAa O C DACYETHLIM, HaMASHHKIM 110 (hop-

MyA€
Olpae = arcsin(c,/c))sinf,

TAE C; — CKOPOCTb PACOpPOCTPAHEHHS NOMNEPEeYHOH BOAHEI B CTAAHM
(3230 mM/c); ¢; — CKOPOCTH PacHpPOCTPaHeHUS ITPOADABLHON BOAHH! B
mpr3Me u3 opreTerad (2 700 M/c); p — yroa NpH3ME peclpa3oBaTeAs.

7. C noMompic craspapTHOre obpasna CO-3 Ha gactore 2,5 MI'y
OTIPEAEAUTE MECTO BBHIXOAd AYY4d NTPH YTAE NPH3MAE! 40°,

8. OnpepeArTe YCAOBHYK) UYBCTBHTEARHOCTE TPEOOPa30BATEAHA 110
cTaHpapTHOMY 0bpasny CO-1.

9. BEIIBMTE CHTHAA OT HCKYCCTBEHHOIO OTPAyRaTeAs B TecT-oGpasLe.

ODOPMINEHUE PE3YNLTATOB PABOTbI

HanwinTe oTuer, B KOTOPOM YKa>XUTe HA3BAHHE K IeAb paboTH,
npuMeHsemoe o00pyAOBaHHE M 00pasIibl.

[puBeauTe OnpepereHUS PA3HEIX BHAOB YYBCTBHMTEABHOCTH YART-
Pa3BYKOBBIX METOACB KOHTPOASA,

Pe3yAETaTH onpeaeAeHHS YCAOBHOH YYBCTBUTEALHOCTH Ipeolpa-
30BaTeAs IIPH H3MEPEHHUH FAYOMHEl DaCHOAOKEHHS AedeKTa HApPAAY
C ADYTHMH NOKa3aTeAIMM 3aHECHTEe B TaDAUMITY, COCTABAGHHYIO IO CAe-
AyIOlleH cxeme:

Tun Yeaosran | Yroa npeemu uckaread, ... ° | Yroa BBoaa Ay4a, ... °
apeo6- | Yacrora, | TyBCTBH-
pasosa- MI'1y TEALHOCTE, pacyer- SKCIepH-

HOPMAAbLHEIH | peaAbHEIR - o
TEeAA MM HHEH | MEHTAALHEIH

HapucyitTe cxeMbI AAST ONPEASASHHS MeCTa BEIXOAa Ayda U3 IIpe-
o0pa3oBaTend U Yyraa BBOAQ AyYa B METAAA.
CdopMyAHDYHTEe BHIBOAE IIC Pe3YALTATAM PaboThLL.
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KOHTPONbHLIE BONPOCHI

KakoBsbl (hn3r4ecKue DCHOBLI YNETPE3ABYKOBOH AetheKTockonui?
HazoeWTe OCHOBHEIE METOAL! YNETPa3BYKOBOM ABHEKTOCKONUM.
Y7o ABNAETCA NPM3HAKOM HanuuwA fedekTa NPy KaxaoM MetToae
YNETPasBYKOBON AethekToCKonun?

MepeyncnuTe OCHOBHLIE W3MEPREMLIE XAPaKTEPUCTAKK nedekTa.
Ha ocHoBaHWKM KakoW UIMEPREMOR XapPakTEPUCTUKKM AediexTa cy-
OAT 0 era AONYCTMMOCTH MK HEQONYCTUMOCTU?

Haz30BUTE OCHOBHBLIE NapaMeTPsl YIETPA3BYKOBOMO KOHTPONS.
FlepequvcnvTe ByvObl CTEHOEPTHREIX 00pa3U0B M YKEXUTE MX He3Ha-
HeHue.

Y7o NOROXEHD B OCHOBY NOHATUR YYBCTBUTENBHOCTY YNLTPas3BY-
KOBOMO KOHTPONA?

Kak BnuAeT 4acToTa ynbTpasayka Ha YyBCTBUTENLHOCTE aKyCTu-
4YecKMX METOOOB KOHTponA?

Kakue TMnbl NpecbpasoeaTened ons yNETPa3ByKOBOrO KOHTPONS
Bbl 3HaeTe?

. O7 kakux thakTopos 3aBUCWT yron BECHS Ny4ya B meTann?
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Nasopatoruas PABOTA N2 4

BbiBOP MAPAMETPOB U METOOB
PAOVALMOHHOIO KOHTPOIA

lear paBoTel — npuoOpeTeHHe HEBHIKOB B CLPEACACHHH TUIIOB
AeeKToB (IO PEHTTEHOBCKMM CHHUMKAM CBAPHEBIX COEAMHEHWH) K
YYBCTBHTEABHOCTH PaAHOrpa(ydecKkoro MeTopa KOHTPOAS,

OBLLME NONOCXXEHWA. TECPETUMECKWE QCHOBbI

Paguorpagueill Ha3KBAETCI METOA IIOAYUYECHHS HA PEHTTEHOBCKOH
TIABHKE HAH doTobyMare n3obpakeHHs BHYTPEHHEro CTpoeHHA
00BeKTa, MPOCBEYHBAEMOr0 HOHHIHPYIONIHM H3AYUSHHEM.

[MpH NPOXOXKASHUH Yepes BeINecTBO HOHH3IHPYIOLIee H3AYYEHHE
ocAa0AfeTCH BCAGACTBHE MOTAQUIEHHUS ¥ pacceaHuda, CTeneHs ocaal-
AEHUS (yMeHBINIEHHS SHEDPIHH H HHTeHCHBHOCTH) H3AYYEHHS 3aBHCHT
OT TOAIMHEI U MACTHOCTH KOHTPOAMDYeMOrc Marepnara. EcaM B Ma-
‘repUase UMeroTcs AedeKTH], IAOTHOCTE BeHIeCTBA KOTOPHIX Pe3Ko OT-
AMYAETCA OT HACTHOCTH OKPYZKAIOINEro MarepHana, TO MHHTEHCHBHOCTE
H3AYUeHHS, IPOIIEAINero Yepes HMX, TakKKe OTAMYAeTCA OT HHTEHCHB-
HOCTH H3AVYCHHS, [IPOMISALIETO Yepe3 CIIAOIIHOHW MaTrepHaa. Pasan-
9Ke KHTEHCHBHOCTEH H3AYYSHHA TEM JHAYHTeABHER, 4eM DOARNIE pas-
Mep AedpeKTa B HAIPABAEHHH PaclIpoCcTpadHeHHs ayda, Ilocae mpo-
XOKACHUA MaTepHaAa H3AYYeHHe, copepRaliee AeeKTOCKOITHYec-
Ky HHPOPMALHKK, IOCTYHAET B ABTEKTOD.

TTpu papManHoOHHOM KOHTpOAE (pHC. 4.1) IpOHHKamwliee H3AyYe-
H¥Ee HPOXOAHT Yepel CBAPHOE COeAHHeHHe 3 H 3aTeM perucTpUpyer-
Csl PEHTTEeHOBCKO# NAeHKOH 4. M3-3a pa3Ho# MAOTHOCTH MeTarAa W
Ae(eXTOB Ha ASTEKTOpP IIOCTYIAOT CUTHAABRI WHTEHCHBHOCTEHIO I 1 I
xak «TeHu» Aederton [1 u B. [ThoTHOCTE pedexra Il 3HAUHTEABHO
MeHBIlIe, YeM ¥ MeTaAAd, H ACTEeKTOD PEeTUCTPHpYeT H3AydeHHe Goaee
BHICOKOH HHTeHCHMBHOCTH Iy 3a pecdekToM. Ecan aecbexr (Boabppamo-
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Puc. 4.1. Cxema pagMayvoHHOro XOHTPONA CBAPHOro COBQWHEHUA (&)
W pacnpefeneHne WHTEHCUBHOCTY W3NYHYeHWA, NPoWwesawweno
yepe3 coepuHeHue (6);

T -~ WCTOYHUK PEHTIEHOBCKMX NYYEN WNN ramMMa-uanyHeHus; 2 —
ITANOH YYECTEUTENLHACTH, 3 — KOHTPOAMPYEMOE CERApHOR
coeauHeHve; 4 — penTreHoackan nnexka; N — nopa; B —
80NLPaMOBOe BKNIOYEHUE; I, fp — MHTEHCMBHOCTW NpOWeAwWero
M3NYYEHUA HA YHACTKaX, COAepXalMx aedekTe; S — Tonwuna
meTanna

BOe BKAO4YeHHe B) 6oaee NAOTHEIN, YeM MeTaAA 1IB3, TO PeTHCTPHPY-
eTcsl M3AYUeHUEe MOHHKEHHOM MHTEHCHBHOCTH i AAM KOAMUECTBeH-
HOW OIIEHKH CHTHAAOB MCIOAB3YIOT KAaAHODOBAaHHHIY 3TaroH 2 4yB-
CTBHTEABHOCTH C KaHaBKaMH DPa3HO¥ IMHPHHH UAH IIPOBOAOKOH pas-
HOroO AMaMerpa.

B npomMbinaenHoi papHorpadun B OCHOBHOM IDHMEHSIOT ABA Mé€-
TOAA PerHCcTpauni AedeKTOB: NPSAMOro 3KCNOHHPOBAHHA (HanBoaee
PacOpoCTpaHeHHH MeToA) W InepeHOca HiclparkeHus (IpH y-pa-
Axorpadun). B nepsoM caydae cBapHOe COeAWHEHUE NPOCBEYHBAIOT
PEHTTeHOBCKHM H3AYUEHHEM M H3oOpaKeHHe AedeKrTa PerHCTPUPYIOT
Ha PeHTTeHOBCKOH maeHKe. McnmoawsyiorT naenkn PT-1, -2, -4M, -5
{Ara ocobo oTBeTcTBEeHHHX H3paeauH), PM-1, -B, -6 ¥ PHTM-1. INpo-
AOARMTEALHOCTE HX HpPOABACHMA 4...12 MHH.

AAS 3AIATH IIAEHKH OT PACCeSHHOIO M3AYYEHHSI M YMEHBIIeHHH
NPOAOARHTEALHOCTH ITPOCBEUHBAHMA B 2-—3 pasa IpHUMEeHsIOT METaA-
AMYECKHe YCHAMBAIOIIHE 3KPAHEL U3 AMCTOBOH CBHUHLOBON (DOARIH C
HAKACSHHONH CHHTETHYECKOH MAEHKOH.

PeHTI®HOBCKHE TIAGHKH IOAPA3AEASIOT Ha Ge33KpaHHLIE ¥ SKpaH-
HHe. be3akpaHible IAeHKH HCMOAB3YIOT 6e3 (hAyOpecHpyIOIMHX K-
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PAHOB MAH C METAAAHMECKHMH YCHAHBAIOIHUMHE (BHICOKOKOHTPACTHH -
MH UAM BEICOKOUYYBCTBHTEABHBIMU) DKPAHAMH. JKPAHHBIE (BEICOKOUYB-
CTBHUTEABHEIE) IAEHKH NIPUMEHSIOT C (PAYOPeCIMDYIOMUMH SKPAHAMH,
[IO3BOASIOUINMHE COKPATHThL HPOAOAKUTEABHOCTE SKCIOHHPOBAHHUA B
4-— 50 pas. ITepea oGAydeHHEM [ABHKY HOMEIIAIOT MeXAY DAyopec-
IHPYIOMUMY 3KpaHaMH.

KpoMe peHTreHOBCKOH NASHKH MCIOAL3YIOT OORMHYIO doToByMary
(IpU HAAMYMH YCHAHBAKOIIMX 3KpaHOB BIl-1 mam -2). CHHMKH Ha
dorobymare yAOOHH AAfL OllpepereHHA AeeKTOB, IpHYeM CTOMMOCTh
doTrobyMaru 3HaIHTEABHO HHJKE CTOHMOCTH PEHTTeHOBCKOH HAE€HKH.

[Mocae doToobpaloTKH MAGHKH Ha Hel IOAYYAKT H3o6paxenHe
BHYTPEHHETO CTPOSHHA KOHTPOAMPYEMOTO OOLeKTa.

AedexrTrl, TpeAcTaBAdIoONIHe COBOH HECTAGIIHOCTH, 3allOAHeHHBIE
razoM, NoYTH He OCAAbAAIOT H3AYUeHHEe U Ha ITAEHKEe HMeIOT BHA TeM-
HBEIX MSTeH, TOrAd KAK MeTaAAMYecKHe BKAIOYEHHA, 3HAYMTEABHO OC-
AabastiolTie M3AYUYeHHE, BREITASAAT KaK O0Aee CBeTARIe MATHA.

OnpeaereHne THIA AedreKTa IO ITAGHKE OCYIIECTBARETCS C YIeTOM
COOTHOLIEHMS ONTHYECKOH MAOTHOCTH eT0 H300pasKeHHs s ¥ OCHOBHOIO
¢oHa, a TakKe dopMu petherra. FlosToMy npu pacliu@poBKe IACH-
KH HeoBXOAMMO 3H&ThH IPHYUHE 06pa3oBaHHs AedeKToB, HX $OpMY
H BepoATHEIE 06AACTH paACHOACKEHHS.

PapuorpadudyeckM MeTOAOM MOTYT BrITh OCGHApPYXEeHH NMOPH!, He-
MPOBAPHI, MOAPE3Hl, IPOMOTH, KPATePH!, MAAKOBEIe ¥ MeTaAAHYECKHe
BRAIOYEHHS.

TpeNHHE BLISIBASIOTCA B TOM CAy4ae, eCAH DAOCKOCTE MX PACKPbI-
THS OTRAOHEHAa OT HaNnpaBAeHHA PaclpoCTpaHeHHA Ayda He Goaee uem
Ha 12°, Ipu pacmindpopke AedeKToB NAGHKY NPOCMATDHEANOT HAa
crnelUarLHOM HEraToCKoIe,

AAst COKpallleHUs NPOTOKOALHON 2anmicy o0Hapy’KeHHEIX Ha CHHM-
Kax pedekToB B coorBercTBHM ¢ [OCT 7512—82 npumeHAOT CAepy-
IOIIHe cOKpalleHHEe o6o3HadyeHuda: T — TpewwHH, H — HenposapH,
1 — mopm, III — HirakoBEIe BKAIOYUEHHA, [IAp — moApesk 30HH
cuaaBaeHHs, B — Boap(ppaMoBHEe BKAKYEHHA, CKp — CMellleHHe
KpPOMOK, Brk — BOTHYTOCTE KOPHf 10BE4,

[lo xapaktepy pacrnpeapereHAA AeheKTH OOBEAMHAIOT B CAGAYIO-
LHe TPYNIE! OTAeABHEEe Ae(PeKTHl, IeIOYKH H CKoIAeHua AedEeKToB.
Hanpumep, zanuce 120, I1-2-50, T-35 o3navaeT, 4TO B CBAPHOM IIBE
AAuHOK 120 MM MMEIOTCS MOPHL AHaMeTpOM 2 MM Ha ydYacTKe NpoTH-
FKEeHHOCTBIO 50 MM U TpelHHA AAMHON 35 MM.

OCHOBHEIMH TIOKA3aTEASIMH KauecTBa PapuorpadHIecKoro MeToaa
KOHTDOARL ABASIIOTCS MYBCTBUTEABHOCTB, PE3KOCTE H KOHTPACTHOCTD
U306 pasKeHHd.
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OTHOCHTEABHAA YYBCTBHTEABHOCTD, %, paaHorpaduieckoro MeToad
Uys P

' W=%S—100. (a.1)

rae AS — MHHUMAALHBIH pa3Mep BHIABASEeMOro pAeerTa; S — TOAIH-
HA METaAAa.

DA onpeaeAeHHA OTHOCHTEABHOH YYBCTBHTEABHOCTH paaMorpadm-
YeCKOro MeTOAZ NPHMEHSIOT CHeljHarbHble 3TAAOHE! (pHc. 4.2).

Hawnboree 4acTo UCHOAB3ZYIOT NPOBCACYHEE, KAHABOYHBHIE X IIAG-
CTHHYATHIE 3TAAOHE YeTHIpeX TUIOPa3MeDOB Ka)kAblit. [IpoBoAounsiit
3TaAOH (puc. 4.2, a) npeacTapafeT coO0H NAACTHKOBHY YeXOA C Hf-
TBIO MPOBOAOKAMH Pa3HOTO AMAMeTpa, MPHYEeM AUaMeTPH COCEAHMX
NPOBOAOK pasaudaroTcs B 1,25 pasa. Ha kanaBouHoM 3TarCHe (pHC.
4.2, 6) BHINOAHEHE! YeTHpe KaHaBKHu, ['Ay0#Ha cocepAHHX KaHaBOK pas-
angaerca B 1,39 pasa. [lagcmunuamstl 9TaAOH (pHc. 4.2, B} npeacTas-
AsteT cOOOH IAACTHHY C IMAHHADHYECKHMHE OTBEPCTHAME YCTaHOBAEH-
HBIX pa3MepoB. THHH, MaTepHark H pa3Mephl 3TAAOHOB YKa3aHHI B
roOCT 7512—82.

OTaAOH HOMEDIAKOT HA AMIEBYIO CTOPOHY CBADHOILO COSAMHEHMS U
IMOCAe IPOCBEYHBAHUA ITOAYYAIOT M300pa’keHHA 3TAAOHA M IIBA Ha
maeHke, [TpopoAOHHBIE 3TAAOHE! YCTAHABAMBRIOT HEIIOCDEACTBEHHO Ha
LGB TAKUM 06paz0M, YTOGH IPOBOAOKM GBIAH HaNpPaBA€HEl NONEPEK
Hero. KaHaBOYHBIE M DAQCTHHYATRIE ITRAOHEL DA3MEeLIAKT BAOAL IIIB4,
PAACM € HHM,

OTHOCHTEABHYIO YYBCTEHTEABHOCTE PAAHOrpadHIECKOro MeToAd
ONPeASASTIOT ¢ HIPHMeHeHreM 3TaroHa 0 TayOuHe h; ero caMoit Maro#
KaHaBKH, BUAMMOE Ha IAeHKe, [ToacTaBuB B hopMyAy (4.1) BMecTO AS

(&e $$$Dd q:_:]j_—%_r'u-u—l
2 i iZ | |
Dﬂ ‘. d AR

a 1] 8

Puc. 4.2. 31anoHbl SysCTBATENBHOCTA, NPUMEHAEMBIE
npw papuorpaduyeckom KoHTpone:
& — [POBCNOYHLIA, § — KAHEBOUHBIA, B —~ NNECTUHYATBIA
C OTBEPCTHAMM; h — TORLLMHE 3TENOWE; d — AMAMETP NPOBONOKHK,
d=005..4,0 mm; di— dy — puameTpel oTBepCcTUR, dq = h, d; = 2h,
dy = 3h; Ah, At — rnyBuHa u WwrpuHa kaHaeku, Ah = At = 0,1,.7.0 mm
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rAYOHHY YKa3aHHOH KAaHABKH, MOXXHO BEMHCAUTE 3HaueHHe W ¢ HeKo-
TOpPO¥ HOTPEIIHOCTRIO, TAK KAK B 3TOM CAyYae He YYHTBRIBACTCS OCTAB-
IHAsACS TOAIIIMHA 3TAAOHA TIOA KAHABKOH. BoAee TouHOe 3HAYEHHE OTHO-
CHTEALHOH TYBCTBHTEABHOCTH, %, oOecneuydBaeT pacuer 110 opMyAae

h.

1

= 100,
S+(h-h;)

rae i — TOAIMHA 3TAAOHA; S — TOAIIMHA METAAAA.

060PYZOBAHVE W OBPA3LbI

Aas BunoaHeHns aaGopatopHoi paforel norpebyioTes:
%  HeraTOCKOI;
% 3TarOHHB yyBCTBUTeARHOCTH o FOCT 7512—82;

& peHTreHOBCKHe ITAeHKH C H306paJKEHH5{MH CBApPHBIX COCAHM-
HEHWH, 3TaAOHOB YYBCTBHTEABHOCTH H AereKTOB.

noPAROK BLINONHEHUSA PABOTDI

1. ITpocMOTPHATE ITAEHKHM HA HEraTOCKONe H YCTAaHOBUTE THNEL BLI-
ABACHHHX AedeKToB.

2. OupepesrTe AN KaPKAOHM MAEHKH OTHOCHTEABHYIO YYBCTBHTEAD-
HOCTE papHorpapUIecKOrc MeTOAd MO 3TIAQHAM.

O®OPMNEHWUE PEIVNELTATOB PABOThI

Hanuimure oT4eT, B KOTOPOM YK&)KHUTE HalBawMe H Leab paboT,
IpHMeHaeMoe 000ODPYACBaHMe H 0OpasuH.

MNpuBeANTE PE3YABTATHl OHPEACACHMA OTHOCUTEABHOW UYBCTBH-
TEABHOCTH METOAQ AAS KAaMKAOM IAGHKH M 3CKH3H TIOAYYEHHBIX H306-
pa’keHHH 3TAAOHA UYBCTBHTEABHOCTH, CBAPHOTO COEAMHEHHS U Ae-
¢$eKTOoB.

ChopMyAHPYETE BHIBOAEL [I0 PE3YAERTATaM PaboOTHL.

KOHTPOJibHbLIE BONPOCHI

1. B 4em cocTouT cyTb MeTofa pagvorpadmn?

2. Kakuve TWNbl AeTEKTOPOB MCMNOAL3YIOTCA MPY PagvorpatiMieckom
KOHTpONe? .

3. Mouemy naobpaxeHna AedieKTos HA PEHTTEHOBCKMX MNEHKaX Mo-
ryT NPEACTaBnATE CO60A 38TEMHEHHBLIE WNW CBETMLIE NATHA?Y
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N o b

. Kakve thaxkTopb! BAMAIOT HA BLIABNAEGMOCTL AetPEKTOB B CBAPHDIX

COBMHENMAX NPU paavorpachMYeckom KOHTpone?

. Kaxk onpepenseTcA oTHOCKTENLHARA HYYBCTEUTENBHOCTE paguvorpa-

chmyeckoro Meroga KoHTpons?

. Kakve Tunel atanoHos HYYBCTBUTENLHOCTW NPUMEHAIDT NpKY pa-

anarpathuyeckom KaoHTpone?

. Kakos NPAROK YCTAHOBKKU 3TanN0HOB 4yB8CTBUTENLHOCTH HE KOHT-

PONUPYEMOM CBAPHOM COBOUHEHWUN?



NasoeatopHas PasoTA N2 5

KOHTPOJIb CBAPHbIX CC_JELWIHEHI/IVI
METOOAMU MATHUTHOW
W BUXPETOKOBOWN OEPEKTOCKOMWU

[leAr paboTEH — O3HAKOMAEHHE C TeXHHKON KOHTPOAA CBAPHBIX
COE!AHHBHI/IP’I MaruTonopowKOBRIM METOAOM H METOAOM BHXDETOKO~
BOH Ae(EKTOCKOMHH, a TakKe NpHoGpeTeHMe HABLIKOB B HAeHTHDH-
KalH BEIIBAEHHEIX Ae(eKTOBR.

OBLUME NONOXXEHWUA. TEOPETUMECKWE OCHOBbDI

MaradTHH MOTOK, PACHPOCTPAHSACH 10 METaAAY M BECTpeYad Ha
CcBoeM ITyTH AedrexT, oribaer ero. MarsuTHas HPOHHIIGEMOCTE AedeKTa
SHAaYMTEeABHO HKXKE, HeM ¥ OCHOBHOIO MeTaaAd. [103TOMY 9acTh CHAO-
BRIX AMHHME MardHUTHOTO TIOAS BBEITECHAETCA AeeKTOM Ha NORepXx-
HOCTE, ¥ ofpasyercd MEeCTHHUN MarHWTHBIA NOTOK paccesHUs (pHC.
5.1). AedekTnl, KOTOpEI® BEIZRIBAIOT BOIMYIICHHE B PACHpeACACHHH
CUAOBEIX AMHHH MarHUTHOro noad 6es oOpasoBadMA MECTHOTO IIOTO-
K& PaccesHHA, He MOTYT GuiTh 0OHAPYKEHEl METOAAME MATHMTHOR Ae-
eKTOCKOTIHN.

BosMmyllleHHe IIOTOKA TeM CHAbHee, 4eM OoAblllee pendaTcTBHE
npejpcraBasgeT coboil Aedekt. Ecan pedeKT pacnoAOKeH BAOABR Ha-

Puc. 5.1. PacnpepensHve mMarHATHOMO
rnoToka @ No Ce4YeHWIs CBApHOro Etb
wea Gea pedexTos (a) E
v c pedektom (8] 6




MpaBASHHS CHACBRIX AHHHI, TO BO3MYILEHHE MArHUTHOTO MOTOKA He-
BeAHKO. TOT Ke AedieKT, pACIOAOKEHHEIH NePIeHAMKYASDHO UAH Ha-
KAOHHO 110 OTHOLIEHMIO K HaNPaBAGHUHI) MATHUTHOTO MOTOK&, CO3Aa-
€T 3HAYUTeABLHBIH NOTOK paccesHus.

B zaBucHMOCTH oT crnocoba perHcTpand MarHHTHOTO IOTOKa
paccesHHsT MRarHHTHBIE METOAR KOHTPOAf CBAPHKX COEAWHEHWH
IIOAPA3AEATIOT HA MarHHTOIOPOIMKOBHIHA, MAarHUTOrpadHyeckKul 4
deppPOo30HAOBEIA. B IEPBOM CAyYde MOTOKHA PACCeSTHHUS BHISBASIOTCH
€ MOMOMIBIO MArHMTHOTrO NOPOLIKA, BO BTOPOM pPerMcTpHPYIOTCA Ha
MATHHTHYIO IAEHKY, @ B TPeTbeM — (PeppPO3CHACBHIM Npeobpazosa-
TeAEM,

MarHuToOnopomKOBRIA MeTOA, KOHTPOAR, oCyIRecTEASeMEIH MAF-
HUTONOPGCLIKOBLIM METOAOM, 3aKAKYAETCA B TOM, YTO Ha NMOBEpX-
HOCTb HAMAarHMYeHHOr0 CBAPHOTO COeAMHEeHHUs# HaHoCAT deppomar-
HHUTHLIR MOPOMIOK, COASPKAUIMHCA B CYCIMEH3MH HAPAAY ¢ KepoCH-
HOM, MacAOM K MBIABLHEIM PaCTBOPOM («MOKPHIH» MeTOA} HAHM a’po-
30Ae {«cyxoii» meTop). [Toa AeHCTBHEM BTATHBAIODLEN CHALI MarHuT-
HBIX TIOAeH paccesHUs 4aCTHITR IOPOIKa NepeMenlaloTcs No NoBepx-
HOCTH COSAMHEHNS H CKAlAMBAIOTCH B BHAEC BAAMKOB Hap pedeKra-
mMu. PopMa 3THX CKONAEHHH COOTBETCTBYET OYEPTAHHUAM BEISIBASIE-
MEIX AedeKTOB.

AAHHBIA METOA OTAHMYAeTCS BHCOKOM WyBCTBHTEABHOCTRIO IIpH OG-
HAPY’KeHHHW TOHKHX H MeAKHX TpPellHH, NPOCTOTOH M ONEPATHEHO-
CThIO BEINOAHEHHA, & TAKKe HATAAAHOCTRIO Pe3yabTaTos. Ero mupoko
MPUMEHAKOT AAA KOHTPOAA TIPDOAOABHBIX CBAPHBIX IIBOB KOHCTPYKIIHH,
HM3TOTOBAEHHBIX U3 MarHUTHHIX MAaTepHAAOB M, B YAaCTHOCTH, AAA BHI-
SABAGHHS TPEIUNH U VIKUX (CTAHYTEIX) HENPOBAPGOB B CTRIKOBHIX IIBAX
TPYGOIPOBOAOR, TOAYHEHHHX AYTOBBIMH CHOCOGAMY. AAA [IOBBILLIEHHSA
YyBCTBUTEABHOCTH KOHTPOAS YacCTh IIBa, BREICTYMAIOLLIYIO Hap AHIEBOH
[OBEPXHOCTRIO, ITepeA UCHEITARHHEM IeAecoo0pasHO YAAAWTE.

UyBCTBHTEABHOCTh ME&rHHTONCPOLIKOBOTO METOAA 33aBHCHT OT PAAa
(haKTOpOB: pa3Mepa YacTH NOpOoNiKa, cnocoba ero HaHeceHHs, Ha-
IpSKeHHOCTH IPUAOKEHHOTO HaMarHUYHBAIOUIEro NoAsl, POAA TOKa
(mepeMeHHBIT HAM NOCTOAHHEI), (POPMHE, pa3MepOB U TAyOUHEL 3aAe-
raHusa Ae(PeKkToB, X OPHeHTaIlWH OTHOCHTEARHO IIOBEDXHOCTH CBap-
HOTO cOoepMHeHHs M HalpaBAeHWR HAMarHW4MBaHHs, COCTOSAHHA H
dopMEL TOBEPXHOCTH, @ TakXke cnocoba HaMarHHYHBAHHA,

PasmepH 4acTHI MOPOIIKA AOAKKHBI COCTABAATE 3... 10 MKM. AAs
BRIABAGHUA FAYDOKMX Ae(DEeKTOB NPHMEeHAT G0Aee KPYIIHEIH MATHHT-
HBIH HOPOMICK.

HamarHuunsaHHe IIOCTOAHHHM HAH NepeMeHHBIM TOKOM CylIe-
CTBEHHO He BAMAET Ha 0OHapy’)KeHHE NOBEDPXHOCTHHX AedeKToB, Oa-
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HAXO MOJKHC OTMETHTE HeKOTOopOe [MpeHMYyLIeCTRO IOCTOSHHOrO TOKa
nepea, nepeMeHHEM, 0DYCAOBAGHHOE TeM, MTO HOCTOSHHEIHN TOK CO-
3AaeT MarHWTHOe Noae, rAyGOKo NMPOHMKAIOIIee B MeTars. BmecTe ¢
TEM CBapHHE COSAMHEHHA W3 METAAAA TOALIMHOH 20 MM He CAEAYeT
HAaMarHUuYyHBaTh NOCTOSHHEIM TOKOM, TaK Kak MX HEBO3MOXKHO pasMar-
HHUTHTb [IOCAE€ KOHTPOMI. _

Fpy KOHTPOA€ MAarHHTHRIMH METOAGMH HaMOOACE YBREPEHHO BRIABE-
ASIIOTCS NAOCKOCTHRIE AS(DeKTH (TPeliMyK, HeIPOBapkHl U HeCnAaBAe-
HHiA), OPHEHTHPORAHHEIE TTOA NPAMEM HMAN OAMAKHM K HEMY YTAOM OT-
HOCHUT@ALHO HAlPaBAGHHA MArHUTHOrO NOTOKA. AedieKTsl OKPYTAOH
OpMHi (TOPE!, IIAAKOBEE BKAIOUEHKA M PAKOBHMHEI] He MOTYT CO3AATh
AOCTATOYHOIO HOTOKA PAcCesiHuf H, KaK NMPaBHAC, NPH KOHTPoAe 06-
Hapy’KHBalOTC NAoXo. [IpakTHKo# YCTaHOBASHO, YTO MAaTHHTONOPONI-
KOBHIM METOAOM BHIIBASIIOTCA NMOBEPXHOCTHHE U IMOANIOBEPXHOCTHEIR
(Ha rayGuHe He Goaee 2 MM) TpeIIMHE! IMMPHHOH Goree 1 MKM, TAy-
6uHol Goaee 50 MRM B AAMHOH He Menee (0,5 MM.

ECAH Ha TIOBEPXHOCTHM KOHTPOAMPYEMOTO. CEAPHOTO COGAMHEHHS
HMMEIOTCH PE3KHME NEePexCAhl (TAKHe, KaK MOAPE3h) MAH MHKPOHEDOB-
HOCTH, TO MATHMTHHIH NOPOIIOK CKaIIAMBEeTCA He Hap aederramy, a
Ha YYacCTKAX, COACPAANIHX Hepexoakl M yraybaenus. [TosrtomMy npu
KOHTPOAE CBAPHRIX IIBOB C HEPOBHON AHMIIEBOM NOBEPXHOCTHIO HEAb3R
OAHO3HAYHO CYAMTEL O HAAMYHMH BHYTPeHHHUX AedeKTOB.

MarHUTHBIH KOHTPOAD MOKHO [IPOM3BOAHTE B IIPHAOKEHHOM Mar-
HMTHOM [OAE HAH NPH 0CTAaTOYHOH HamarHWdeHHOCTH. [lepBHI cno-
cob NpHMEHAOT B TeX CAYUaTX, KOTAA CBAPHOE COGAMHEHHE BEIIOAHE-
HO H3 MarHMTOMSTKOrO MaTepuard. ECA¥ KOHTDOAL OCYIECTBASIOT
[IPH OCTATOYHOM HAMATHHYEHHOCTH, TO COSAMHEHUE NIPeABAPHTEARHO
HaMarsu4MBaIoOT, & IIOCAe CHATUS MarHHTHOTO DOAS Ha ero IoBepX-
HOCTh HAaHOCAT MATHMTHYIO CYCHEH3HIO HAHM MOPOLIOK. [I0OCKOABKY
TAKOM KOHTPOAL BO3MOJKEH NPH AOBOABHO GOALHION OCTATOYHOH Ha-
MArHMYeHHOCTH, er0 HCHOAR3YIOT AAS HIPOBEPKH COeANHEeHMI U3 Mar-
HUTOTBEPABIX MAaTEpHAaAOB.

B npakruke MarHUTHOTO KOHTPOAS CYIIECTBYIOT CAGAYIOLME BADH-
dHTE HAMATHUYWBAHHA CBAPHHX COSAMHEHMN: KOMOMHHPOBAHHEIH,
LEHPKYAAPHEIH U [[OAIOCHBIH. KOMOMHHDPOBAHHOE HaMarHMUMBdHUe
NPOM3BOAAT TOABKO B IPHMAQKEHHOM MAarHWTHOM I[IOA€, @ LUPKYAAD-
HOE M NIOAIOCHOE — KaK B HPHAOKEHHOM MATHHTHOM IIOA€, TaK H Npy
OCTaTOUHOH HaMarHuieHHOCTH. TIpn XoMOuHUPOBAHHOM HAMATHHUH-
BAHHH OAHOBPEMEHHO IIPHMEHSIOT ABa MAM HECKOABKO MarHHTHHIX
noAet.

LupkyAapHoe HaMarHM9IHBAHHE MCHOAB3VIOT AASL BHIABACHHSA HPO-
AOABHEIX A(PEKTOB (TpEelIMHE], HENPOBAPH HAM BRITSHYTHIE HIAGKO-
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Bhle BRAIOYEHHUS). Ero BEIIOAHAIOT NOCPEACTEOM MPOITyCKAaHUA TOKA
IO ROHTPOAMPYEMOU AETAAHM HAH Yepe3 MPOBOAHHK, ITOMEIeHHBH B
uMeromeecs B Heli oreepcrie. LIMpKyaapHOe HaMarHmuyWBaHWE HAM-
Goaee 3drpeKTHBHO IPU KOHTPOAE ITHAWHAPHYECKHX AETaAeH.

HoAlocHoe HAMAarHUYHWEAHIE [TOAPA3ASATIOT Ha IIDOAOABHOE, IIOIIe-
pedYHoe H HOpMaAabHoe, [1pH TPOADABHOM HaMarHMYMBAHWH HAIIpABAE-
HHe MarHMTHOIO HOASI COBIIAAAET C OCHI0 CEapHoro 1ea. [TpopoArHOe
HaMardM9HBaHKUE OCYLIECTBAAIOT C IIOMOIIEIC 3AKTPOMArHHMTOB, 1O~
CTOAHHKIX MArHHTOB MAM COACHOHAOB.

AedeKToCKOIE], MPeAHA3HAYEHHHE AAST MaTHHTONODOIIKOBOTO Me-
TOAA KOHTPOAS, BKAKYAIOT B cebd HCTOYHHMKH TOKa, YCTPOHCTBA AAA
TMOABOAA TOKAa K AETAAM, ITOAIOCHOTO HAMAarHMYHBAHHUA (COAEHOHARI,
JAEKTPOMATHUTH) H HaHeCeHHS Ha KOHTPOAHpYEMOe CBApPHOE COeAH-
HeHHe MOPOINKA MAH CYCIEeH3IUH, a TAKXKE MIMePHTEeAU TOKA (MAH HA-
OPsOREHHOCTH OOAS). B aAedeRTOCKONAX Yaine BCero NPoOM3BOAAT LIHP-
KYAAPHOE HaMarHWUMBAHWE, NPONYCKasd NepeMeHHHI TOK 110 ABTAaAM
(1AM yepea CTep)KeHE), U NPOAOABHOE HaMarHHIHBAHHE ITOCTOSHHEIM
TOKOM. AAS MBrHHTOIIOPOILKOBOTO KOHTPOAS ODBIYHO MCIIOAL3VIOT Ae-
(PEeKTOCKOIE TPeX BHAOB: CTALIMOHADHBIE YHHBEDCAARHBIE U CIIeLHA-
AH3HPOBAHHEIE — TEPEABHAKHEIC M [EPEHOCHRIE,

Maraurorpadngecknii Mmerop. CyTs MarHUTOrpadHIecKoro KOHT-
poan (pHC. 5.2) 3aKAI0Y3ETCA B HAMATHHYHBAHHM KOHTPOAMDPYEMOTO
YYaCTK4 CBAPHOTO LIBd W OKOAOUIORHON 30HHEI C OAHOBPEMEHHOH 3a-
IIHCHI} MAarHHTHOTO NOAA Ha MAaTHUTHYI IAGHKY H NOCACAYIOIEM
CYMTHBAHHH MMOAYYEHHON MHMOPMAIHM C NOMOIIRIO CIEHAALHOTO
YCTPOMCTBA MarHUTOrpaduiecKoro AeekTocKona.

MaruurorpadyHyeckuit METOA NPHMEHSIOT AAS KOHTPOASL B OCHOB-
HOM CTBIKOBHIX IIIBOB, BHIIOAHEHHRIX CBAPKOH IIAABACHHEM (IpeHMYy-

Puc. 5.2, Cxema maruntorpatinMeckoro KoHTpons:

7 — HaMarHW4MBaKLWEs YCTPOUCTRO; 2 — MarHWTHan ANeHKa;
- 3 — pedhexT; 4 — cpapHOA WDB
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I[&CTBEHHO WBOB Mar¥CTPasrbHBIX TPYOOIPOBOAOB). 3THM METOAOM
MOJKHO ROHTPOAUPOBATE CBAPHEIE YaAK M KOHCTPYKHHH TOAIHHOH AQ
25 MM,

ITpaKTUKOM yCTaAHOBASHO, UYTO MArHUTOTpapUuecKuM MeTOAOM YBe-
PEeHHO BHIBASIIOTCS BHYTPEHHHE IIAOCKOCTHHE Ae(eKThl, KOrAa HX
BEPTHKAABLHEIHA pasMep cocTaBadeT 8... 10 % ToANMEE cBapHOro LIBA.
MakcruMaAabHasA YyBCTBHTEALHOCTh KOHTDOASI YKA3aHHRIX AedeKTos
AocTaraeTr 3 %.

INpu mMaramTorpatpuyeckoM KOHTPOAE CBAPHEIE Y3ARl H ROHCTPYK-
IHH HAMarHW4HBalOT ¢ NOMOLIBID CIeIHAaABHBIX 3A€KTPOMATrHHTOR,
peske OCYIMECTBAAIOT MUPKYASPHOES HaMaruwyuBaHne. Axa oOHapyxe-
HHS BHYTPEHHHX Ae(heKTOB HaMardHHYMBaHHE LHPOM3BOAAT NOCTOSH-
HEIM TOKOM, & AASl BEISIRA@HHA TOBEPXHOCTHEIX M MOATOBEPXHOCTHEIX
ACPEKTOB — mepeMeHHLIM,

BuxpeTokoras Aecherrockonus. Pusdueckiie OCHOBH 3TOTO METO-
A8 MOXHO TOACHHTE CAEAVIOHIHM 006pa3oM. ECAH YCTAHOBHTE PAAOM
ABe KaTYIIKH HHAYKTHBHOCTH (HanmpHMep, TpaHcgopMmatopk 6es3 cep-
AEYHHEA) H [0 OAHOHM M3 HUX NPONYCTUTE TOK, TO NPH H3MEeHEHHH
CHAH TOKd B Hel MAH B3aHMHOTO DAacCIOAOMEHHS KaTylIeK B ADYTOH
OyAeT HABOAMTHCS JAEKTPOABIDKYLIAA CHAA. I1pH AaHHOM MeTOAE KOH-
TpoAA PYHKIIHIO BTOPOM KATYLIKH BLITOAHSET METAAAHYECKaA [TAACTH-
Ha, B KOTOPOH HAaBOAATCA BHXPeBBIE TOKM. OHH TEKYT B NOBEPXHOCT-
HOM CAQ€ METaaAd CO CTOPOHHE KAaTyINKH, [TAOTHOCTE M pacrpeaeae-
HHEe BHXDEBRIX TOKOB B METAAAE 3aBHCAT OT €r0 FeOMeTpPHYEeCKUX U
IAEKTRPOPHIHISCKHX TapaMeTpos.

Ecax MeTaAAWYECKYEO TMAQCTHHY 3aMEHMTh CBADHEIM COEAMHEHMEM,
coaepKalmM pAedeKTH, TO YBEAHUHNTCS COMPOTHBACHHE HOBEPXHOCT-
HOTQ CAOA, YTG IPUBEAET K OCAdOA€HHIO BHXPEBRIX TOKOB, KOTOPOe
PEerucTPHPYETCA KATYIIKOH-AQTIHKOM.

TIponecc KOHTPOAA METOAOM BHXPETOKOBOM Ae(PEKTOCKOIHH (pHC.
5.3) BxajodaeT B cefa CAeAYIOIINE OCHOBHEIE OIIEPALIHH:

1} BHEMHHI OCMOTP CBAPHOIO COSAMHEHHS W YCTPaHeHHe HApyX-
HBIX Ae(PEeKTOB, NPeNATCTEYIOLIHX TMPOBCACHHIO KOHTPOAN;

2] ycTaHOBKA MOAE33AAI0LIEH CHCTEMEl | HA KOHTPOAHpYyeMoOe CBap-
HOe coepuHeHHe 2 ¥ HPONMyCKAHHME TOKa Yepe3 KATYLIKY BO30YKACHHA,

3) CKEHHPOBAHHE AATYHKA 3 B PETHCTPUPYHOIIHNX TpuGopos 4 no-
BEPXHOCTH CBAPHOTD COSAMHEHUS;

4) paciiihpOBKa PE3YALRTATOB KOHTPOAR H OHEHKa Kavecrsa Co-
CAHMHEHHA.

BuxperoxoBas peheRTOCKOMHA HCIIOAB3YETCA A KOHTPOASA TOUeY-
HOH CBAPKH AAKMMHHEBHIX CIAABOB, HO IIOKA HEe HAIIAd IMHPOKOTrQ
NprMeHeHHA HPH KOHTPOAE CBAPHRIX WIBOB, 14K KaK 3A€KTPOIPOBOA-
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Pue. 5.3

CxeMa KOHTPONR METOAOM BUXPETOKOBOW AehekTorKonuu;
T - none3agai|an crucTema, 2 - KOHTDORMPVBMOG CBBPHOE

coefuHeHue; 3 — aatyuk; 4 — G6NoK PervcTpUpyLMx NpuBopos;
CTpenKamy NoKa3aHwl HaNPaBneHnA NepeMewieHs aarv1uka '

HOCTH OTAEABHEIX 30H HIBA H OKOAOIIOBHOH 30HBI 3HAYHTEALHO H3Me-
HASTCH, 4YTO CO3AQEeT CHABHEIEC NOMEXH IIPH BRISBACHHH AE(IJQKTOH

CBAPKH.

TToae3apaolie CHCTEMEl NOADABAEASIOT HA HAPYXKHbe NPOXog-
Hble, eCAM KaTYIIKa C TOKOM OXBaTHIBAeT KOHTDOAMPYEMOE CBapHOe
COeAMHeHUe, BRYMPEHHUES NPOXOGHe, eCAH ee BBOAAT B COGAWHEHUE,
H HGKAQQHBIE, CAM €€ YCTAaHABAMBAIOT HA COeArHeHHe TopucM. Mame-
DHTEeABHEE KATYIIKH (AATMHMKM) BHTIOAHAIOT OTAEABHO OT IIOAE38AA10-
IIUX (reHepaTOPHHX) M Pa3sMelaryT BOAH3M 0T NOBEPXHOCTH KOHTPO-
AMPYEMOTO CBAPHOTO COSAMHEHHI.

OBOPYLOBAHWE, MATEPWASIbI N OBPA3LUDbI

AAd BHIIOAHEHHS AaGopaTtopHo¥M paGoThl norpedyloTea:
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nepeHocHOH aAedextockon [TMA-70 mass MA-S01T;
AedeKTOCKOT ¢ HaKAaAHRIM npecBpasopaTerem BA-40H;
MEeAKOMOAOTHIE OKCUAH JKeaesa FeO u Fe,O; ¢ pasmepamMu
qacTHI 5... 20 MKM;

MACARHO-KEPOCHHOBAS CMECE C CODTHOLIEHHAEM MAcAa ¥ Ke-
pocuna 1:1;

CB4dpHbBIE OGPESHH H3 CTAAH, BLHIIIOAHEHHEIS CB&pKOﬁ nadBAe-
HHUEeM.



NOPAA0K BbINONHEHWA PABOTbI

1. IoaroToBkTe TOBEPXHOCTH CBAPHHX 00Pa3’yoB K KOHTPOAIO Mar-
HUTONOPOIIKOBEIM METOAOM: OUHCTHTE WX OT 3arpA3HeHUH, OKAAHHE
H CAEAOB IAdKa MOCAE CBAPKH.

2. [IpuroToBETE CYCIIEH3NI) HHTEHCHBHEM lIepeMeIIiBaHneM Mar-
HUTHOTO IOPOIIKA C TPaHCHOPTHPYIOUIEH XHUAKOCTLIO,

3. BLIIIOAHHTE HaMArHWYHBAHHE KOHTPOAWDYEMELX CBADHKIX 00pas-
1os.

4, HaHecuTe CcyCIeH3Wc Ha NOBEPXHOCTH 06pasnos.

5. OcMoTpUTE NOBEPXHOCTH 0OPA3LOB H BEISBHTE YYaCTKH, TOKPHI-
Thi@ MOPOIIKOM,

6. Brimoanwre pasMarHuviBaHie obpasnos.

7. IToaroToBETE Te Xe CBapHHe 00pasnbi K KOHTPOAID METOAOM
BHXPETOKOBON Ae(DeKTOCKOIHH, OYHCTHE HX MOBEPXHOCTE OT OCTaT-
KOB CyCHEH3HH. '

8. YcTaHOBHTE HOAeaaAaIOﬁ.IYIO-CHCTEMY I {cM, pue. 5.3) Ha KoHT-
pOAMpYeMEIH o6pasel] CBAPHOIO COEAMHEHHs 2 M NMPONYCTUTE TOK
yepe3 KaTymKy BosOyXAeHHA, '

9. IepeMecTHTe AATYHK 3 H OAOK 4 PerHCTPHPYIOWHX NPHOODOB
OTHOCHTEABHO MOBEPXHOCTH ofpasua.

10. Pacimndpyiite NOKa3aHHUA PETHCTPHPYIOLUHX NpHOODPOB H Om-
PEAGAHTE MECTONOAOMKEHH®, THII B pa3Meprl Aedekra,

11. AHAAOTHYHKIA KOHTPOAL HeOOXOAMMO BBIOOAHHTE U AAA OC-
TAABHEIX 00pasnos.

DOOPMIEHNE PE3YNLTATOB PABROThI

Hamumnre ot9er, 8 XOTOPOM YKaKHUTE Ha3BaHUe, LeAb 1 METOAM-
Ky npoBeaeHus paborhl, NpuMeHAeMoe 0DOpPyAOBAHHE, MATEPHAARI K
obpasihl. .

[MpupeAuTe NapaMeTpPhl HACTPOHKH AeeKTOCKONE M BeAHYMHY
CHUI'HaAd, CBHASTEARCTBYIOUIENC O HAAHMMH AediekTa.

BEIIOAHMTE 3CKHUE CBADHOTC COSAMHEHHA ¢ HPeATIOAaraeMEIM yua-
CTKOM PacHOAOXKeHHd pedeKTa.

CdopMyAHpyiiTe BRBOAE IO Pe3yAbTaTaM PaboTHL.

KOHTPONELHbLIE BONPOCI

1. Ha kakom usv4eckoM adichekTe 0CHOBAHO BbIRBNEHWE aechek-
TOB MarHATHLIMU METONaMU?
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. Ha xakom in3snyeckom ABNEHWA OCHOBAH METDA BUXPETOKOBDW
nedeKTocKonuwn? ' '

. Ykakute hakTopbl, KOTOPLIE BAWAKT HE MYBCTBUTEMNBHOCTL KOMT-
POnA CBApHLIX COEAUHEHWUA METOABMM MArHMTHON U BMXPETOKO-
BoM pedexTockonitun?

. Mepeuncnure CXeMbl HAMATHUYMBAHWS, WCNOSLAYEMBIE NPY Bbl-
NONHEHUWA KOHTPONA MArHWTHEIMKY METOAaMU,

. HnA KakKx ceapHeIX COEAUHEHUA NPUMEHUM METOA BUXPETOKOBON
AedexTockonuu?



Nasoratopras pasoTA No B

KOHTPOJIb CBAPHbIX COEQI/IHEHVII‘/'I
METOOAMUW KANUNNAPHOU
AE®EKTOCKONNU

1lear paGoTel — npuoGpeTeHHe HABRIKOB B BHISIBAGHHUH ActdeKkToB
CBAapHEIX COCAMHEHME IIBETHLIM KallMAAADHBEIM METOAOM M OIpeAeAe-
HHE eT0 YYBCTBHTEABHOCTH.

OBLLUME NONOXKEHNA. TEOPETUMECKWUE GCHOBbI

KanuAAspHBIE METOABI KOHTPOAS MDEAHA3HAYEHH AAt OOHapyke-
HUA HAPDYIIEHWH COAOLIHOCTH B NOBEPXHOCTHRIX CAOAX CBAPHHX CO-
SAHHEHHH.

B GOABIIMHCTBE CAYHYaeB COTAACHO TeXHHYeCKHM TpeGoBAaHHAM He-
06X0AMMO BHABAATE HACTOABKO MaAnle AePeKTh, 9TO 3aMETHTE HX
MPM BU3Y3ALHOM OCMOTpPe IIOYTH HEBO3MOJKHO. [IpuMeHeHHe XKe
ONTHYECKHX NPUGOPOB, HANDHUMED AYIIH MAW MHKDOCKONA, He MO3BO-
AfeT OOHapyXHUThH MOBEPXHOCTHRIE AS(DEKTH H3-3a HEAOCTATOYHOMH
KOHTPACTHOCTH KX M300pa’keHHH Ha (hOHE MeTaAAa U MAAOro IOAR
3peHUA NpH GOABINIOM yBEAWYEHHH.

MeToABl KATHAASIPHOHR Ae(PEKTOCKONHH 00eCIleYBaloT BhliBACHHE
pa3HoOTO POAA TPeIIWH, CBHIIEH, MHKPONOD H APYTHX AeDexTos, BH-
XOAALIMX Ha MOBEPXHOCTE, 38 CUST [TOBLIIIEHUS KOHTPACTHOCTH HHAM-
KaTOPHOTO PHCYHKa, o0pasyiowerocd Ha aedekrax, Ha ¢poHe MOAs.

KOHTpOAE, OCyIIecTBAIEMElil MeTOAAMU KalHAAADHOH AediekTo-
CROIHUM, 3aKAI0YaeTCs B caeaytomieM. [JOBepXHOCTE KOHTPOAHPYEMBIX
AETaAel QUMIHAIOT OT IMBIAW, AAKOKPACOYHHIX NOKPBLITHH, OpraHuye-
CKMX M ADYTHX 3arpA3HeHHi, o0e3KMpUBaooT ¥ cymar. Ha moaroros-
ASHHYIO [IOBEPXHOCTE HAHOCAT CAOI MIEHeTPAHTa H BHAEDKHBAIOT He-
KOTOpOe BpeMs, YTOOE! JREAKOCTE NPOHHKAA B OTKPRITYIO IIOAOCTH AE-
¢ekra (puc. 6.1, g). 3aTeM XHAKOCTE YAAARIOT C MOBEPXHOCTH (PHC.
6.1, 6), HO HacThb €€ OCTAaeTCsa B IMIOAOCTH AedeKTa,
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Puc. 6.1. Cxema KOHTPONA NOBEPXHOCTH AETANK KAMNUNAAPHBIM
METOAOM € NPUMEHEHUEM NPORBUTENR:

& — NONOCTb TPELWKWHbLI 3aN0NHEHE NPOHWKBIOWER XUAKACTHO —
MEHETRAHTOM; 6 — XWIKOCTE YAaneHa c NoBepXHOCTH AeTanu;

B — HaHeCeH NPOABWTENL, TPeLMHa Boiranena; T — getans;

2 — nonocTb TPEWWHLl; 3 — APOHVKAKOWEA KWEKOCTh;

4 — npoABuUTens; 5 ~— MHOMKATOPHLIA Cnef TRewnHL!

YTOOH MOBLICHTH BHISIBASEMOCTE ABDEKTOB, AGAEE HA NDBEPXHOCTD
AeTaAM HAHOCAT cllenMarbHRIH HpOABUTEAE (PHC, 6.1, B) B BHAE ORICT-
POCOXHyNIeH CyCIIeH3HH (HanpuMep, W3 KAOAKHHA MAU KOAAOANS) AMGO
AAKOBOe NMOKpHITHe. ITposeasiomuii MaTepuan (0ORIYHO GeAOre HBeTa)
BEITATHBAET ITEHETPAHT M3 IIOACCTH AS(eKTa, YTO NPUBOAWT K 00pa-
30BAHUIO HA IIPOSIBHTEAE MHAHKATOPHOTO CAEAR, KOTOPHIM MOAHOCTEHIO
MOBTOPAET KOHpUrypalnio AedeKTa B IAaHe, HO GoAblIe ero 0o pas-
MepaM. TakHe CAGALL AETKO PA3AHUMMEL AgJKe 6e3 HCIIGAL30BaHHsA Oll-
THYECKHX CpeACTB. CTeneHb YBEAHYMEHMA pasMepPOB MHARKATOPHOIO
caepd TeM DoARIIe, 4eM TAyOae PaclroAoKeH AedeKT, T.e. 3HAUHTEeAb-
Hee 00BEM 3aNIOAHHBUIETO €r0 NMEeHeTPaHTa, ¥ GOoAbHIe BpeMeHU Npo-
HIAO C MOMEHT& HaHeCeHHS IIPOABASIOMIErOCH CAOH.

Dusmueckoil 0CHOBOH MeTOAOB KATMAAIPHOH AeDEeKTOCKOIMH CAY-
KHUT JIBACHHE KAaIlHAASPHOH aKTHBHOCTH, T.&. CIIOCOGHOCTE KUAKOCTH
BTSIPUBATBECH B MEALYAWINHNE CKBO3HLIE OTBEPCTHS H OTKPBITHE C OA-
HOH CTOPOHE! KaHAALL. '

IpH NONGAGHMN AKMAKOCTH B KAIMAAADPHBIA KAHAA €€ [TOBEPXHOCTD
HCKPHBAfAETCA, 00pasys Tak Ha3kBAEMHH MeHHCK. CHAR NMOBEPXHO-
CTHOTO HATSKEHUS CTPeMATCS YMeHLIIHTE CBOOOAHYIO TPAaHHIY Me-
HHUCKa, U B KallHAAAPE HAUMHAET ACHCTBORAThL ACIIOAHUTEALHAS CHAQ,
IIpHUBOAALIIIAA K BCACHBAHHID CMAYHBAIOUIEH KUAKOCTH. I'Ay6uHa, Ha
KOTOPYIO KHMAKOCTE IPOHHKAET B KAIIMAAAD, IPSMO IPONOPHMOHAAL-
Ha K03bdHUINeHTY ee TOBEPXHOCTHOrO HATAKEHHdI W oOpaTHo Ipo-
MOPIMOHAARHA PAAHYCY Kanuaadpa. MIHEIMHM cAOBaMH, UeM MeHEIIe
PAAHYC KallHAAApPA {pedeKTa) H AyuYllle CMaYHMBAEMOCTh MATEPHAAR,
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TeM GrICTpee M Ha GOABIIYIO TAYOHHY JKMAKOCTE IDOHHMKAeT B KallHA-
AdPp.

IMpomecc KOHTPOAA KAMMAAMPHBIMH MeTOAAMH CKAAABIBAETCH M3
CASAVIOIIMX TEXHOAOTHYECKHX Ollepalliil: MOATOTOBKA O0OBeKTa K KOH-
TPOAK), 00paboTKa ero AepeKTOCKOITHYECKHMY MAaTePHAAAMH, BRISABAE-
uHe AedeKTOB M 3aKAIOUHTEALHAaR OYHCTKA O0BeKTa N0 OKOHYAHHH
NIPOHECCa,

IMogromoBka 06LeKMa K KOHMPOAIO 3aKAIOYAETCHA B YAAACHHH BCe-
BO3SMOXHEIX 3arpA3HeHHH B ABKOKPACOYHBIX MOKPLITHH, 00e3KHpPHBE-
HUU K CYIIKe KOHTPOAMDYeMOH HOBepPXHOCTH.

AAST OYHCTKH MMOBEPXHOCTH IPUMEHAT KOMOKHHAIMNIO crocobos
MexaHWYecKoli oGpadoTku (landoBanne, roApoRaHue, abpeHne
H Ap.) C HOCAEAYIOIEH HNPOMHBKOM M NPOTUPKON AETKOAETYIHMH
KHAKHMH PAaCTBOPHUTEAAMH (CKHIIMAAD, alleToH, OeH3MH, CIHPT H AD.).
Cnocof CUIHCTKH BEIGHPAalOT UCXOAST K3 TOTo, ¥TO OH AOATKeH obecnie-
YHTH YAQACHHE 2arpA3HeH#il M3 MOAOCTH AedeKTa, He BHOCA B Hee
HOBLHIE. _ '

CpapHbe IBH ¥ OKCACIHOBHEE 20HB 00pabaTeiBaoT abpasuBHEIM
KPYTOM, a 3aTeM HaXAaYHOH HIKYPKOH pa3HoH 3epBHCTOCTH. Taras
MexXaHMYecKas 00paboTKa MO3BOAFET VAAAHTH BCe HEPOBHOCTH U
CTAGAMTE BHITYKAOCTH IIIBA.

OAHaKO B IpOHecce OYMCTEN a0pa3WBHAA H METAAAHYECKAs IEIAL
3aNOAHSET MOAOCTH AeEKTOB, a8 TOHKHH CAOH maacTHdecku pedopMu-
PORAHHOTO MeTaAAa 3aKphiBaeT HX. [lo3aToMy NOcAe MEXaHHUYECKOMH
06pabOTKH IIOREPXHOCTE AOMAKHA OBRITE HPOTPAaBA€Hd, 9TOOM BCKDHI-
AMCEH TIOAOCTH AedEeKTOB.

O6pabomka KOHMPOAUPYeMoro ofbekma geexmockonuieckum
MUMEPUGAGMU 3aKAIOUAETCS B 3ATIOAHEHHH TIOAOCTEH AePEKTOB HHAH-
KATOPHOH KUAKOCTBIO, YAAASHHH ee HM30LITKA 1 [10CASAYIOLeM HaHe-
CEHUH NPOABUTEAS.

B cocraB MeHeTpaHTOR Ha BOAHOH OCHOBE BXOAAT AIOMHHO(OPDE
HMAM KPacHTeAH, a TakKXe MHTHORTOPEL — BeINecTBa, 3aMepAsdIolnne
OKHCAMTEALHHE Tponecchl. Takie IMeHEeTPAHTH HanboAee TEXHOAO-
TMYHEL, Ge30acHH AAS 3ACPOBBS ONepaTOPeB, HE BOCIAAMEHAIOTCA H
AETKO VARASIOTCA ¢ NOBEPXHOCTH TIPOCTHIM CMEIBOM. OAHAKO € HocAe-
AHHMM CBOMCTBOM II€HETRAHTOR CBS3aH X OCHOBHOH HEAOCTATOK: IIPH
CMBIBE YAGASETCS 4acTh JXKHAKOCTH M H3 NOAOCTel AetheKToB, 4TO CHH-
JKAET YYBCTBUTEABHOCTE KOHTPOAA, [To3TOMY HeHeTPAaHTH Ha BOAHOH
OCHOBE TPUMEHAIOT OrPaHMYEeHHO. :

Hawuforee mMUPOKO paclpocTpaHeHE NMeHeTPaHTH Ha OCHOBE
PasAHMUYHEIX OpraHuyecKHX XHAKOCTEH (KepoCHH, CKHNHAApP, DeH-
30A, YAUT-cOUPUT U Ap.). ORH TPebyIOT OCTOPOXHOCTH B OOpaIte-
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HHH, HO 00eCnevyHBalT BHICOKYIO YYBCTBHTEABHOCTE BHAEBACHHA
AedeKToB.

ITeHeTpaHT 1eAecoOOPa3HO HAHCOCHTE € IOMOIUBIC ITYABBEPH3ATO-
Pa HAWM MATKOM KHMCTEIO. ITpH 3TOM ODpPOAOAKHUTEABHOCTE BRIACDIKKH
He3aBUCHMO OT Pa3MePOB BEISIBASEMEIX AeDeKTOB HE AOAJKHA IIPEeBHI-
maTk 5 MHH.

B meTopaxX KanmuAAIpHOH AetheRTCCKOMMH PA3AHYAIOT HECKOABKQ
cnocoboB BblABAEHUA gehexmos. [Ipy oCylleCTBAGHHH NOPOLIKOBOTO
(¢«cyxoro») cnocoba MCHOAB3YIOT MPOSABHTEAH B BHAE CYXOro 0eAaoro
copbeHTa (KAaOAHH, MeA H AD.}, TOTACIIAIOIMIlEe HHAHKATOPHEI [TI€HeT-
pasT. «MOKpeI#» crioco® oCHOBaH HA NIPHMEHEHHH [IPOABUTEAS B
BHAE KOHIEHTPHPOBAHHON CYCIIeH3HH, NPHUTOTOBAEHHOH H3 Geaoro
MIOPOIUKY, PA3MEIIGHHOTO (AMCIIePrHPOBAHHOr0) B ACTY4EM PacTBODH-
TeAe (KepocHH, 6eH30A M AD.), BOAE HAM UX CMECHX.

INpK BHABAEHHH AeEKTOB ¢ ITOMOIIBK) CAOS KPACKH HAM AdKa
HCIOAB3IVIOT IPOSBHUTEAB, NPEACTABAAKONINE cOGOM NATMEHTHPO-
BAHHEIN MAH GecIBeTHHII OLICTPOCOXHYIIHIX pacTBOp {HANpHMep,
KOAAOAMSA), IIOTAONIAIOIIWE (COpOMpYIONIHI) MHAMKATOPHHI HeHeT-
PaHT. :

ITreHOYHEIl IPOABHTEAL B BHAE OecuBeTHOH HMAM OeAOH HHAHKA-
TOPHOH A€HTHL C IPOABASIIOHIMM CAOEM, KOTOPHIHM HOTACIIAET WHAMKA-
TOPHEIH MEHETPAHT M AETKO OTAGASIETCH BMeCTe C HHAMKATOPHEIM CAO-
eM aetheKTa OT KOHTPOAMPYEMOH MOBEPXHOCTH, TEXHOAOTHYCH H TO-
3BOASIET NOAYHATh AedeKTOTPAMMY, AHAAU3HPOBATH €€ OTAEABHO OT
CBAPHOIC COSAMHEHHA H COXPAHATE KoK OOBEeKTUBHHIEH AOKYMEHT KOH-
TPOAM.

CamMonpoaBAGIOmMI cIIocob BKAIOUaeT B ce0f Apa BapmaHTa. Bec-
MIOPOLIKOBEI BADHMAHT CBA3aH C MOIPYXKEeHUeM CBapHOrO COEAUHEeHHs
B PACTBOP OPraHM4YecKHX KPHCTAAAOB AIOMHMHOG(OpA B AeTy4YEeM KOM-
[ICHEeHTe.

[Tocae H3BACUCHHS COEGAMHEHHS M3 MHAMKATOPHOM JKHAKOCTH pa-
CTBOPUTEAL DRICTPO HCHAPALRTCHA, 8 KDHCTAAAL AIOMHHOGIODa OCEAAIOT
Ha KpOMKH AeeKTa. ITH KPUCTAAARL AFOMUHECHHPYIOT IOA ACHCTBH-
€M VALTPapHOASTOBOTO H3AyIeHHA. YTOOH ycTpaHuTh hOHOBOE CBe-
JeHHe BCEeTG COSAMHEHHA, ero o0padaTHIRAIOT B CIIeNHAABHOM PAacTBO-
pe HHrHOuTOPa, KOTOPHH TaCHT AIOMHHECIHSHIHIO Ha MOBePXHOCTH,
HO IIOYTH HE BAHACT Ha AIOMMHOMOD, TPOHHMEIHNH B KQIHAAAPDHEE T10-
AOCTH pedeKTOoB. :

TTpy OCYUIECTBAEHHH AIOMHUHECIIEHTHON Ae(heKTOCKOTHH MCIOAB-
3YIOT BC€ yKa3aHHBIe cocoOnLl BLiABAeHHs pe(eKToB. [lpoasaenue
HOPOIIKOM MAM cycneH3ued HauboAee WHPOKO PACIPOCTPAHEHO B
CHAY HPOCTOTH NPOHECCAa H AOCTYIHOCTH MATEPHAAOB, HO HAHMeHee
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adgderrusno. [ToaTOMY B AIOMHHECHEHTHON AeeKTOCKOIHH dallle
BCET0 NPHMEHAIOT NASHOUHEIR H CAMOTIPOABASIOMIMA CHOCOOH BHISB-
AeHHUA AedEeKTOB.

AAT OLl@HKM YCAOBHOTO YPOBHA YYBCTBHTEABHOCTH HCMOAB3YKOT
TecT-06pasupl ¢ €CTECTBEHHHIMH HAW HMCKYCCTBEHHBIMH AedeKTaMH.
O6niuHo TecT-08paslkl COASPIRaT TPEILIUHE, 00pa30BaBUIMECS TNPH
HENMPABHABHOM BHIGODe peRMMa MAHGOBaHMAL

KoHTpoAMpYEMYIO TTOBEDXHOCTh CO CAOEM MPOABHTEAS CYIIAT B
MOTOKE TENAOTO BO3AYXE, a 3aTeM ABaXKAHI {depe3 S5 u 20 MHH mocae
HAHECEHHA MPOSIBUTEAH) NIPOM3BOASAT €€ OCMOTD, HPUYEM B CAydae
OCYIeCTBACHHA AIOMMHECIHeHTHON AetheKTOCKOIHH — MpPH OCBellle-
HHH 00BeKTa YARTPabHOASTOBRIM H3AYYEHHMEM, & B CAYJYae BRINOAHE-
HHUSA HBEeTHOH AeQEeKTOCKONHH — NPH IASKTPHUECKOM OCBEIlleHHUH
HMAH AHeBHOM cBere, OCBellleHHOCTE Ha paboyeM y4acTKe AOAJKHA CO-
CTaBASATE He MeHee 500 Ak,

OcMOTP NPOMIBOAAT HEBOOPYIKEHHEIM TAA30M, a IIPH HeoOX0AUMO-
CTH — C IpUMEeHeHHEeM AVH, 00eCIeyrBaloliNX MaAOe YBEAHYEHHE
{1,5—2%) u Goabmioe noae 3peHus. OOHAPYKEeHHBIH HHAHKATOPHHIE
CAEA, H3YYAIOT € MIOMOINLIO ONTHMYECKHX IIPHGOPOE.

PHCYHOK MHAMKATODHBIX CAGAOB M TOTIOTPA(hMSI HX PaCIOAOKeHHA
HO3BOASIIOT AOBOALHO YBEPEHHO CYAMTE O THIe AedeKToB. TpelMHE
A1060T0 NPOMCAOMACHHSA, BOAOCOBHHE!, 3aKOBB!, HECAMTHHEI, HeNpo-
Baphl, HECMAN H OKCHAHEIE NACHKH BRITAAAAT KaK YeTKHe, MHOTAQ
HpepEIBHCTHE, OKpallleHHEE HAM AIOMMHECIUPYIOHe AMHHH pa3sHol
KOH(QHTYPaInH.

PacTpecKUBaHMe METarAa H MeXKPHCTAaMUTHAS KODDO3HS HA y4a-
CTKax MOBEPXHOCTH KPYNHO3EPHHUCTHIX CIAGBOB BEIABAAIOTCA B BHAE
TPYTIIH OTAGALHHIX KODOTKMX AHHHI HAH HX CETKH.

O HaAMYHMHM MEXKPHCTAAHMTHOH KODPO3HH HA yYaCTKaX NOBEpPXHO-
CTM MEAKO3EPHHCTHX CHAABOB CBHAETEABCTBYIOT IIATHA MAM Pa3MH-
TEIE TOAOCKL.

TMopkul, A3BeHHAA KOPPO3HA, OTAGALHBIC 0UaTH MeXXKPUCTAAAMTHOMN
KODpO3HH H 3PO3WOHHEIE TTOBPEXKASHHS TOBEPXHOCTH BHABASIOTCA
KaK OTACABHEIE TOUKM MAK 3BE3A0YKH.

HMHAMKATOPHHH PHCYHOK Ha MOBEPXHOCTH CBAPHOTO COBAHHEHHS
MOKeT ORTe 00pa30Bal TakKe Pa3sAHYHBIMH AOMYCTHMBIMH NOBPEIK-
ACHHAMM MAH 3arpA3HeHUsSMM. B Ipoliecce KOHTPOAS IO ACIIOAHH-
TeABHEIM TIpH3HaKaM HeoOXOAMMO OTAWYHTE AKeAe(eKTH OT MCTHH-
HEX AedhekToB, OTOpPAKOBKY CBAapHKX COSAMHEHHIH OCYIIECTBAAIOT B
TeX CAYYasx, KOTAQ YACAO H PAa3Mephl BRIABACHHEIX IITPHXOB, AMHHH
H ToYex 60AbIIe AONYCTHMEIX 3HAYE€HHH, YCTAHOBASHHBIX TeXHHYeC-
KHMH YCAOBHSIMH.
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IMo 3apepilleHHH KOHTPOAS NPOH3BOAAT 3QKAIOHUINEALHYIO OYUCH-
Ky CRapHOTQ COEAMHEHMS OT NPOABHTeAs IPOTHPKOI ero NOBEPXHO-
CTH PACTBOPHTEAAMH, IIDOMBIBKOH M ADYIHMH CHOCOBaMH.

Annapamypa pAAA BEIABACHUA Ae(EKTOB KAIHAAADHEIMK METOAAMHE
NpeACTaBAeHa BHITYCKAEMBIMH MPOMEBIIASHHOCTBIO NePEHOCHKIMHE H
CTaHOHAPHEIMH Ae(heKTOCKONMAaMH PasAMYHEIX THIOB. Hanbonee nep-
CIIEKTHBHEIM ABASETCH MepeHOCHOI a’po30ABHHH KoMIAeKT KA-
40ALl, npepana3sHavYeHHEBIN AAS KOHTPOAS CBApPHBEIX COEAHHEHHH B IIO-
AEBHIX, IEXOBHX W Aa60pPaTOPHHX YCAOBHSIX IIBETHHIM, AIOMHHECIIEH-
THEIM H AIOMHHECHeHTHO-LIBETHRIM MEeTOAAMH. KOMIAEKT BKAIOUAET B
cebsa yapTpaduoreToBHA obOaydaTeAh KA-33A u pazbopHele aspo-
30ABHEIEe GAAAOHBI, KOTOPEIE MOKHO MHOTOKPATHO 3d4pSKATE Aedek-
TOCKONHYECKHMH MATeDHAAAMH Ha 3apAAHOM CTEHAE, TAKKe BXOAA-
meM B KoMIAeKT. basronn o6bepnHeHsl B TpH Habopa. B oanom u3
HHX COAEpAKaTcS OAAMNOHBI, MOAOTPEBAEMEIE IACKTPHYECKHM TOKOM,
YTO NO3IBOAAET IIPOUIBOAUTE KOHTPOAL IIPH TEMIIEPATYPEX OKPYIRAK)-
meit cpeansl po —40°C.

Aas yeerHo#l AedpeRToCKONNH TIPH HeboabwioM o6weMe paboT HUc-
TIOAL3YHOT TlepeHOoCHEie AethextocKonkl AMK-4 u AAK-2LL Tleperiit u3
HYX BHIMOAHEH B BHAE YeMOAAHA C THE3AAMH M CeKUHAMH, B KOTOPHIX
pasMelieHE NPHEAAAEIKHOCTH AAY KOHTPOASI: €MKOCTH C PACXOAHEIMH
PACTBOPUTEAIMH, KPACKOH H JKHAKOCTBIO, [IEHAAE] C KMCTAMU M AYIIEL

[Tp11 KoHTpOAE CBAPHEIX COEAMHEHHH HAM Y3AOB Ha CTEHAAX B Lie-
Xax H rabopaTopHAX WIHMPOKO NMPHMEHSIOT CTAllMOHAPHEIE AedeKTo-
CKOITH, [103BOAAIOIIHE MeXaHH3IUPOBATH H aBTOMAaTH3IUPOBATE PHAA
onepanuil. ITH Ae(PeKTOCKONLl CHaGKeBhl POABTAHIaMH ¥ TPaHCIOP-
TepaMu AAS TIOAQYH KOHTPOAHDYEMHIX OOBEKTOB, PACHHIAMTEABHEIMH
KaMepaMH, MOLIHBEIMH OCBETHTEAAMH H APYTHMH YCTPOHCTBaMH.

050PYAOBAHNE, MATEPUATLI U OBPA3LLbI

Anst BHnOAHeHWs AdGopaTopHoH padoTH moTpedyroTCH:

=  jepeHocHOU Aecpexrockon AMK-4 ¢ sabopoM aAedekrocko-
[IMYeCKHX MaTepuanoB (Taba. 6.1);

Ayla c yBeandeHneM A0 10° 1 u3aMepHTeABHOH IKAAOH;
= cBapHble 06pasnu C pAeheKTaMu;
TeCT-06pa3likl ¢ HCKYCCTBEeHHRIMH AeheKTaMH.

AOPALIOK BbLINONHEHNA PABOTHI

1. TToaroToBbTE HOBEPXHOCTH CBAPHBIX 00PA3N0OB K KAllMANADHOMY
KOHTPOAID,
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Tabnuua 68.1. Hafiopst gethexTockonyyecKMX MaTepuanos, APUMEHIEMbIX ANA KaNMANSPHOra

KOHTPOMNA GBAPHBIX COEOMHEHNUN

Ycaopnuit PenenTypa
;I;Oq;g ygiﬁ:i::; i IIeHeTpanTa HpPOSBATEAs OTHCTHTEAR
oTH ROMIIOHEHT COAEPRAHHE KOMAOHEHT COASPIKAHRe KOMIIOHEHT | CoAepRaHne
AIOM-A I Asomores Ne 2 20r HurposMaak 30 mac. % Crupr 80 mac. %
Heaast
AMroarnamMeran 500 ma | Koanoawit 30mac. % Omyasratop | 20 Mac. %
MEeAMRITHHCKHH OrI1-7
Coupt 400 man | Aneron 40 mac. % — —
Auyakratop OI1-7F 100 ma — - - —
AOM-B II Hopuoa A 15 Mmac. % |BenToHHT 0,72...2,21 mac. % Coupr 80 mac. %
Kepocunr 85 mac. % | Kaoaun 6,67...10 mac. % |Omyasratop | 20 mac. %
TONAHBHBIN OIl1-7
— — Bopa 87..92 mac. % — —
AK-1 I Kepocun 800 ma |CnmpT S00 ma Boaa 99 Mac. %
Hopuoa A 200 man  |Boaa 500 M IMYABraTOp {Mac, %
OI1-7
CyaaH KpacHEIN 5C 10r/a |KaoauH 400 r/A — —
AK-2 I Poaaman C 3 mac. % » 23..26 mac. % |Cmupr 80 Ma
Omyawratop OI1-7 10 Ma  |Cumaunsaresb 4,2..45Mn SMyAsraTop 100 ma
CB-102/50 OI1-7
o Crupr 100 MA | DTHASHIAHKOADL 3,5...4,0 ma i e —
) — — Boaa 100 MA — —




TaBnuua 6.2. YenosHble ypoBHY HYBCTBUTENBHOCTH

YeAoBHLEIE YpOBEHE PaaMepri pedexra, MM
TYBCTRUTEARHOCTH IwprHa BricoTa AauHa
I Menee 1 Menee 10 Menee 0,1
II 1...10 10...100 01..1
111 10...100 100...1 000 1...10
v Boaee 100 Boaee 1000 Boaee 10

2. HanecuTe Ha KOHTPOAHPYEMBIE MOBEPXHOCTH 00pasloB HHAUKA-
TOPHYIO RHAKOCTE H YAQAHTE ee M3OHITOK.

3. HarecHTe IPOSBHTEAR.

4. YCTaHOBHTe HaAWYHE HHAMKATOPHOTO CA€Aa Ha KOHTDOAHpYe-
MOH MOBEDPXHOCTH CEapHOro ofpasla U ONpepeAMTe ero pasMephl
MOMOIIBIO AYIIEL

5. C npuMeHeHHeM TecT-00pa3loB ¢ HCKyCCTBEHHHEIMH AetheKTaMH
OLIEHHTE YCAOBHEIH YPOBE€Hb YYBCTBHTEABHOCTH METOAQ, MOAB3YACH
Taba. 6.2,

O®OPMINEHE PE3YJIBTATOB PABOTDI

HanuwaTe OoTUeT, B'KOTopOM YK&KHTe Ha3lBaHHe U OeAb paboTH,
npuMenseMoe 06OPYAOBaHHe, MaTepHaAkl U obpasusl. [Ipuseaure pe-
3YARTATH] BRIABACHHN AetlJEKTOB C HX 3CKH3IaAMH H OIIeHOYHEIE 3Ha4de-
HHA YCAOBHOI'O YDOBHA YYBCTBHTEABHOCTH METOAQ KOHTDOASM.

CdopMyArpyHTE BHBOAR O Pe3yAbTATAM PabOTHL

KOHTPOJbHLIE BOMTPOCHI

-}

. Ha xakoM fv3n4eckom SBMEHWW OCHOBaHbLI METOAB! KaNnWunApHon
DedekTockonun?

HasocenTe M3BECTHbIE BaM COCTaBbl 0eheKTOCKONWYSCKUX MaTe-
pUanoce W X HAa3Ha4eHWE.

Mepe4ncnuTe DCHOBHEIE TEXHONOrVYECKUE ONEpaLmnn Kahunnap-
HOrQ KOHTPONA.

Kakoe oGopypoBanue HEOGX0QUMMO ANA OCYLLECTBNEHUA Kanun-
NAPHOR AEIEKTOCKONUNA?

p oo



NasopratorHas pasoTa No 7

KOHTPOb rEEPMETU4HOCTI
CBAPHbLIX COEAVNHEHIN

Lleat paBoTH — 03HAKOMAEHHE C OCHOBHBIMH METOAAMH KOHTPO-
ASl TEPMETHYHOCTH CBAPHBIX COSAHHEHHH,

OBLLKME NONOXEHWNA. TEOPETUYECKWUE OCHOBbI

Fepmemuunocms — 3TO CHOCOOHOCTE KOHCTPYKIIMH OTpaHHYHBATD
MPOHMKHOBEHME JKHAKOCTH HAU rasa CKBO3b ee 3AeMeHTH H Yeped HMX
coepuHeHna. CTeneHs repMeTHYHOCTH N3MepSIOT YTeUKoH KHAKOCTH
HAM Ta3a B €AUHHIY BDeMeHH.

HcnrraHne KOHCTPYKIME Ha FrePMeTHIHOCTh, HAM KOHTPOABL Tede-
HMCKAHWEM, BEIMOAHSIOT ¢ MCHIOAL30BAHHEM MPOOHEIX BEIECTB (FKHA-
KOCTH MAHM Ta3il), KOTOPhIE AETKO IPOXOAAT 9epe3 CKBO3HHIE Aedek-
TH H XOPOIIO PA3AHYMMEI BH3YAABHO HAW C IOMOLILID ONPHOOPOB —
TeUYeHCKATeAH H APYTHX CPEACTB PETHCTPAIHH.

KOHTpOAEL TeUEeHCKAHHEM {103BOAAET ODHAPYAMBATE B CBAPDHBIX CO-
€AHHEeHHSX M OCHOBHOM METAAAC CBaDHEIX Y3AOB H KOHCTPYKIHI cAe-
AVIOLHe BHAB CKBO3HEIX Ae)eKTOB: TPemIUHE, HEIIPOBapH, IIOPH,
CBHIIH, IIPOKOTH M Ap. BeanunHy cKBO3HOro aedexra BEHAY HEBO3-
MOJXHOCTH H3MEePeHHA ero AMHeHHEX pa3sMepoB YCAOBHO OLeHHBAIOT
TMIOTOKOM NMPOGHOrO BelleCTBa, IPOTEKAoIero depe3 AeheKT B epAUHH-
1y BpeMeHH.

MeToabl KOHTPOAS TeuencKaHMeM coraacHo ['OCT 18353—79 moa-
PasAEASIIOTCA Ha KalMAAIDHHE, KOMIIDECCHOHHLIE H BAKyyMHEIe, Bee
OHH B 3aBHCHMOCTHM OT BHAA M ciocoba MHAMKAUHH, TpoGHOTO Bele-
CTHA, alapaTyphl ¥ TEXHOAOTMMIECKHX ocoGeHHOCTeld NpHUMEeHeHHS
AMEIOT PasHOBHAHOCTH.

BriGop MeToAa TeueMCKaHHMsA onpepensercs TpeOOBaHMAMYU K CTe-
MEeHH TePMeTHYHOCTH HMCIBITYEMbIX 00BbeKTOB, HANPABACHHUEM H BEAK-
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YHHOK HArpy3KH HAa 0O0OAOUKY M HAAWYMEM COOTBETCTBYIOIIHX Ipo6-
HHX BELeCTB, AONYCTHMHX K NPHUMeHeHHH).

KanuAAfipHBIE METOABL. JTH METOAL KOHTPOAS OCHOBAHEI Ha #AB-
ASHWH KAITHAAAPHOTO NPOHHUKHOBEHHS JKUAKOCTH, 0DAAARFOIIEHN BRICO-
KOH CMauMBaole# CrnocoBGHOCTHIO, B CKBO3HHE AedeRThL [IpH KOH-
TPOAE Ha OAHY IMOBEDXHOCTE CBAPHOTO COEAHHEHNS, IPEABAPHTEALHO
OUHIEHHYIO OT 3aTPHIHCHHE, 00OHABHO HAHOCAT IPOHMKAIOINIYIO AKHA-
KOCTE, HAIIPHMEP KePOCUH, 8 Ha IPOTHBOIOAOKHYIO — aACODPOHDYIO-
ee MOKPHITHE B BHAE MEAOBO¥M 00Ma3kiH, copepxaieit 350...480 r
MOAQTOT'O MeAa (MAM KaoAuHA) HA 1 A BOARL,

[Mocae ollpepeAeHHON BHIAEDIKKH KOHTPOAMPYEMOE COEAMHEHHe
OCMATPHBAIOT, BRIABASISI CKBO3HEE ASEKTHI IO KEeATHIM NATHAM Ke-
POCHHA Ha MeAOBOil o0Ma3sge. Aag Ayuulero oGHapyKeHHA TSTEH Ke-
pocKHHa OBHYHO AODABASIOT KPACHTEeAH SPKO-KPACHOTO IBeTa HAH
AIOMEHOGOPH. MeToa KepOoCHHOBOH NpoOLl MO3BOASCT BLIABAATL
cKBOo3HEIe AetheKTHl ¢ 3 eKTHBHEIM auameTpoM Goaee 0,1 mm,

MeToa KepocHHOBOH NpoOH NMPHMEHSTIOT DU KOHTPOAE CBAPHLIX
COEAMHCHHH HAAMBHEIX €MKOCTel, He(pTAHLIX DE3ePBYApOB, LHCTEDH
U APYTHX CBapHEIX KOHCTPYKIHMHA, B KOTOPHEIX BO3MOKEH AQCTYI K CO-
eAHHeHUsM ¢ o0eHx CTOPOH.

ADPyTrHe KalHAAAPDHEIC METOAE TeY€HCKAHKA OCHOBAHLI Ha UCIOAL-
30BaHHH IIeHETPAHTOB — KPACOK (JBETHOH METOA) UAKW AIOMHHOQO-
POB (AFOMHHECHEHTHEIH METOA).

KoMrpecCHoHHBIE METOABL. AAHHEIE METOAR KOHTPOAR OCHOBAHKI
Ha CO3AAHMH B HCIIHITYeMOM OOBeKTe {3aMKHYTOH cucTeMe) H30KITOY-
HOTO AQBACHMA NPOOHOTO BEIECTBA (RHAKCCTH MAM ra3) W peru-
CTPANHY HA AMIIEBOH NOBEPXHOCTH CBADHOTO INBA YYacCTKOB TeuH.
B 3aBMCHMMOCTH OT THIIa IPOGHOIO BEIECTBA PA3AMYAIOT KHAKOCTHEIE
(rHADABAMYECKHE) H TA30BHE METOABl TeYEHCKAHHI,

sKugkocmHbie MeTOAEl TEUEHCKAHHS MPHMEHANOT [IPH KOHTPOAE pas-
AMMHEIX 3aMKHYTEIX CHCTEM [HATIPHMeED, TTAPOBRIX KOTAOB, He(hTeXmumMu-
qdeCKoH anmaparyphl ¥ Ap.), pabOTAIONTNX [I0A AdBAEHHEM, KOHTPOAMPY-
€MyI0 CBAPHYIO KOHCTPYKIIHIC B3AlIOAHAIOT paboyell JKUAKOCTRIO MAM
BOAOH, T€PMEeTH3HPYIOT, C IIOMOIILI0 FTHADARAHMYECKOTO HACOCA CO3AAIOT
B HeMl M30HITOYHOE AABACHHE U HEKOTOPOE BPEMA BRIAGDPKHBAIOT IO
ITHM AGBACHHEM. 3aTeM IIPOH3BOAAT BH3YAABHEIN OCMOTD HAPYAKHOM HO-
BEDXHOCTH KOHCTpYRUMH, [Ipu3nakoM HaAmuHa AedeKTa CAYKHT [TOSB-
ACHHE KAeAb RMAKOCTH HAM OTNOTEBAHYE IOBEDXHOCTH. KHUAKOCTHEIE
METOARI KOHTPOAS O3BOASIOT BHISIBAATE TEYH AMAMETPOM OKOAO 1 MKM.

T'appaBAHYECKHM HCHBITAHHAM AOAKEH IPEAIIECTBOBATL PajHalis-
OHHEIA MAK YALTPa3BYKOBOH KOHTDOAB, €CAM OH IPEAYCMOTPeH Tex-
HIYeCKHMH YCAOBHAMHM. '
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Puc. 7.1. Cxema ny3bIpbKOBOro ME8TOAS8 KOHTPONA TEHEUCKAHWEM:
7 — pepyKuMOHHLIA KnanaH; 2 — maHomeTp; 3 — knanaH;
4 — npenoxpaHWTenbHeIG KnanaH; 5 — 6ak; 6 — XKuaKaOCTh;
7 — xoHTponupyembiil obbexkT; 8 — BeHTUNL COpoca AaBneHnA

K RHAKOCTHEIM OTHOCHTCA AOMHHECIeHTHO-THADABAMYECKHI Me-
TOA, IPH OCYHIECTBAGHHMH KOTOPOTO B COCTaB IMPOGHOTO BEIeCTBA AO-
GaBASIOT AIOMHHOQOD, 8 AHIIEBYIO TOBEPXHOCTE CBAPHOI0 COSAMHEHHS
OCMAaTPHBAIOT HPH OCRENIEHHH €€ YABTPAQHOACTOBEIM H3AYISHHCM,

[Ipy IPOBEAEHHMH T'MAPABAMYECKHX HMCHBITAHWMA BAKEH NPABHAL-
HEIH BHIOOD ARBAEHHSA, CO3AABAEMOrO B CBAPHOM KOHCTPYKIMH. OO5N-
HO MCTULITAHHA Ha TEPMETHYHOCTH COBMEIIAIOT ¢ I'HADABAMYECKHMH
HCILITAaHHAME KOHCTPYKUHMH HA IPOYHOCTL U IIPOHU3BOAAT HX HPH AQB-
aeuuy, B 1,1 —1,5 pasa npeselmiaoleM pafovee.

TazoBrie MeTOAB TeYeHCKaHUA 00A3Aa10T G0Aee BEICOKOM TyBCTBU-
TEALHOCTEIO, €M AKHAKOCTHEI®, TIOCKOABKY ITpOGHEIE BelllecTra (ra3bl)
3HAYUTEARHO AeT4Ye [IPOXOAAT Uepe3 MeAKHMe CKBO3HEIe petekThl. ['a-
30BEIE METOARI KOHTPOAS [TPHMEHSIOT HCRAIOUHTEABHO AAA MCIIRITAHHA
3dMKHYTBIX COCYAOB. CaMEIH HPOCTOH M3 ra30BLIX METOAOB — II Y-
SHPBKOBHE (puc. 7.1) — 3arAlOYaeTca B NOTPYKeHHH CBapPHOH
KOHCTPYKIHH B €MKOCTE C BOAOH, B KOTODOH IIPDH NOMOIIH BO3AyXa
CO3AAHO H3GHTOYHOE AABACHHE. YUACTKY TeYH BLIABASIOT 10 BHAGAS-
IOLUMCA ITy3bIpBKaM BO3AYXA. ‘

EcAu paszMepnl KOHCTDYKIIUH BEAHKH K €e HeBO3MOKHO IIOMECTHTh
B €MKOCTB, TO AHI€BYI0 IIOBEPXHOCTEL IBd IMOKPBIBAKOT HeHOOOpasy-
IOIIAM BEUIECTBOM (MBIABHEIM PACTBOPOM) M YY4CTKH Te4YH PHKCUHPY-
FOT IO MBIABHEIM ITY3bIpbKaM, OCHOBOH II@HHOIO HHAHKaTOPa CAYIKAT
MOBEPXHOCTHO-dKTHBHEIE BellleCTBa U BAAFOYACPKUBAIOUIUH KOMIIO-
HeHT — TAHUepHH (a0 90 %) ¢ xpommurom (0,01 %). [Ny3EpERKOBEIEA
MeTOA KOHTPOAS MO3BOASET O0HAPYKMBATE MEAKHE TEUH AMAMETDOM
A0 1 MKM,

XUMHUYeCKAEe KOMOPECCHOHHB € MeTOAH OCHOBAHE! Ha
HCIIOABL30BAHHH AAT MHAWKAITHK Teuel XMMHYECKHX peakKIui npobHo-
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IO BelleCTBE C HHAMKATOPHLIM CAOEM, HAHeCEHHHIM Ha AMIEBYIO IO-
BEPXHOCTb MCHHITYEMOTO 1B,

K KOMIpeccHOHHRIM OTHOCHTCA METOA KOHTPOAS C IOMOIILIG BO3-
AYINIHO-aMMHAYHOA CMeCH, 3aKAIHAKIIHACT B TOM, ITO AHIIEBYIO
TIOBEPXHOCTH HIBA HCILITYEMOH KOHCTPYKIHHM HOKDHIBAIOT OyMAKHOM
A€HTOH, CMOYEHHOH 5%-HbIM PaCTBOPOM HHTPAT& PTYTH HAM PacTBO-
poM ¢reHoadTarerHa. 3aTeM B KOHCTPYKUMEO TOAGIOT CMeCch BO3AyXa
€ 1...10% amMmuara. ByMaXXHyIO AHTY BRIAEPIKHBAIOT B 3TOM NMOAOXKe-
HHMH B TeyeHwe 1..15 MuH. AMMUAK, UDOHHKAA Y€pe2 CKBO3HEIE Ae-
tbekTE!, OCTapAsieT Ha GyMare B MeCTax TeuHd depHHe HAH (QHOAETO-
BBl IATHA,

AMIleBas NOBEPXHOCTE IIBa BMECTO GYMaskKHON ACHTH MOXeT OBITh
HOKPHTA HHAHKATOPHON MAacCCOH CAGAYIOUIErO COCTaBa, BEIPAKEeHHO-
IO B MaCCOBBIX AOASIX: AMCTHAAAT — 40; arap-arap — 1; deHOADTANS-
HH — 0,15; GesBoanan copa -— 0,01. YyacTRu Teyn PHKCHPYIOTCA KaK
OecuBeTHBEI® IATHA HA MAAMHOBOM (hOHE MAacCHhl

Haufoaee IPOCTEIM M3 KOMIPECCHOHHBIX METOAOB KOHTPOAS SBAM-
eTci ManoMeTpHUeCKHH. OH 3aKAIOYAETCS B PETUCTPALMHA H3-
MEHeHHA AABACHUA BHYTPH CBAPHOH KOHCTDYKIHH, IDOMCXOAIINETO B
CAyYae ee HerepMeTHYHOCTH, C NOMOILIBKY MaHOMETPOB B TEYCHHE On-
PeAeAeHHOTO NPpOMEeXYyTKa BpeMeHH, AaHHBEIH MeToa obDecleuMBaeT
NPHGAMIKEHHYIO OLEHKY [ePMeTUYHOCTH, HO 3aTO MOKET IPHMEeHATh-
€A AAS IT@PHOAHMYECKOH HPOBEPKM KOHCTPYKIUHE, paboTalouiMX MoA
AaBaeHHeM, 6e3 KaKHX-AM00 AOIIOAHHTEABHHIX OIepanHi,

ITpH OCYyLIeCTBAGHMHY KOHTPOAS TAAOTE€HHBIM MeTOAOM B Ka-
gecTBe MPoOHOro ra3a HCHOAB3YIOT (peoH-12 (XHMHUECKoe COepn-
HeHWe Ha OCHOBe (propa), 06AapaloIIHi BHICOKOH NPOBHKAIOMIEd
CIOCOOHOCTRIO. FTHAMKATOPOM CAY>KHUT 3AEKTPOHHLIN npHbop € mAa-
THHOBHM AHOAOM B KadecTBe YYBCTBHTEABHOTO JA€MEHTa, aHOp M
KOAAGKTOP KOTOpPOro, Pa3peAeHHEI® BO3AYLUIHBIM HAM BAKYYMHEIM
OPOMEXXYTKOM, HarpesaioTca A0 Temnepartyp 800...900°C. Ipu no-
MaAGHHM B 3TOT IIPOMEXYTOK MOAEKYA (hpeoHa 3AeKTPHYECKHEH TOK
gepes AMOA Pe3KO BO3pacraer, YTO (GUKCHPYeTCH CTPeAOYHEIM IpH-
Gopowm.

TlpH reAHeBOM TedeHCKaHHY HPOOGHEIM BelIeCTBOM CAYIKMT re-
AHH — ra3, ofrapaomHi Marol MOAEKYASDHOM MAacCo H Xopourei
CIIOCOOHOCTBIO NPOHHUKATE Yepes Meabdaiime KaHaAul, MHAMKamus
rasa mpoH3BOAMTCS MACC-CIeKTPOMETpOoM. ['eAllil, npomealnit 4epes
CKBO3HRIE KAHAAKL B HCMBITYEMON KOHCTPYKIIMH, ONAARET B KaMepy
MACC-CIIEKTPOMETPa, TAe CO3IAAH BEHICOKMH BakyyM. KaMepa, Haxoad-
asAacd B MarHUTHOM IIOAe, CHAO)XXeHa KaTOoAOM, HOHHM3aTOpOM, AHad-
parMo#l M KOAACKTODOM, IIOMEIleHHEIMY B AATYHHHII KOpIIyC.
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MOAEKYARI r'asa, IolaaAolye B MACC-CIIeKTPOMETD, TI0A AeHCTRH-
eM [IOTOKd SACKTPOHOB, SMUTHDYEMEIX PACKAACHHEIM KaTOAOM, HOHH-
3UPYIOTCH H NPeBPAIaioTCH B HOAOKWTEABHEIE HOHEL C 3apSAOM, pasB-
HEIM 3apAAy saeKTpoHa. MoHBI, YCRODAEMEBIE 3AGKTPHUYECKHM ITOAEM
npe Hanpaxesun 300...400 B, nonaaaoT B KAMEPY Macc-CniekTpomer-
pa H IOA AeMCTBHEM MAarHWTHOTO IIOAS IPHOODPETAT KPYTOBYIO Tpa-
eKTOpPHO. B 3aBUCHMOCTH OT MacChl HOHEI ABHKYTCH IO PasHEIM pa-
AMYCaM,

AuadparMul, pacloACKeHHHE Ha IIYTH HOHOR, BHAEASIOT TOALKO
HOHBI T€AHsI, KOTOPBIE HMOHM3AAIOT Ha KOAEKTOP. Ilp#t 3TOM NpOMCXO-
AHT YBEAHUEHHE MOHHOIC TOKA, UTO MOATBENKAIETCH U 3BYROBRIM HH-
AMKATOPOM (CHpeHOE). Macc-CIeKTpoMeTp NO3BOAAST (DHKCHPOBATH
HHYTOXKHO MaaCOe YHUCAO ATOMOB TeAMs, NPOIUCALIMX 4Yepe3 KaHaAhul
KOHTPOAUpPYEMOro o0BeKTa M IONABIIHX B pubop.

B HacToslll[ee BpeMs IIHPOKO NPUMEHSeTCs FeAHeBHH TeYeuCKa-
Teab TITHU-10, YYBCTBHTEABHOCTL KOTOPOIO Ha NMOPAAOK BHIe, Teue-
HCKATeAbh COCAMHEH C ACKTPOHHHIM aBTOMATHYECKHM IOTEHITHOMET-
poM. BakyyMHas cHCTeMa TeueHMCKaTeAfd COCTOHT H3 MeXaHHYeCKOTo
(BH-461M} u napomacasaoro (HBO-40M) HacoCOB, AOBYIIKH, OXAAXK-
AQeMO¥ KHAKHM a30TOM, U BeHTHAEH. AOBYIIKa IPeNITCTBYeT Ipo-
XOMASHHKK) ApPOB MacAda H3 Hacoca B KAMepy Macc-CHeKTpoMeTpa.

BakyyMHBIH MeTOA. AaHHEH MeTOA TEUeHCKAHHsA OCHOBAIH Ha pe-
THCTPAI[MH NoACHUS BaKyyMa B 3aMKHYTOM ofbeMe KOHTPOAUDPYEMO-
ro o0BLeKTa HAM Ha (PURCALMK MOAEKYA NPOGHOrO rasa, NOABHBIINX-
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Puc. 7.2. Cxema KOHTPONA TEPMETAYHOCTW C NOMOLLbID BAKYYMHOR
Kamepsbl:
1 — BAKYYMMETP; 2 — TPexxoAoBoW kpaH (B ABYX NONOXEHWAX),
3 — WANIOMUHATOP U3 DproTexkns; 4 — MeTannNWYeckas paMka;
5 — ynnotHWTENE W3 ryBYaToin peawHel; & — KOHTponUpyamoe
CBapHOe coefvHeHwe; 7 — nneHka neHoobpasyulero BsWecTsa
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ca B 310M O0BeMe, Ha 9yBCTBHTEABHOCTE BAKYYMHOTO METOAR CyLie-
CTBEHHO BAHAET CTENEHL OYUHCTKH TIOAOCTH OOBEKTa OT 3arpa3HeHH,
Macea # T.1. [NoBepxHOCTE OOBEKTE Nepe) KOHTPOAEM MHOTOKDAaTHO
MPOMEIBAIOT PACTBOPHMTEASIMH K MPOTHPAIOT, 3 B OTAGABHEIX CAYYadX
mARGDYIOF A0 Gaecka.

Hawnfoarlllee pacOpoCTPaHEHRHE MOAYYHA KOHTPOAB C HCHOABIOBA-
HHMEM FEAUEeROM KaMepEhl B BAKYYMHEIX TPHCOCOK.

B mepBoM caydae HCOEITYEMEIH 0GHEKT IIOMEIIAIOT B 3ATTOAHEHHYIO
reAMeM KaMmepy, BaKyyMHDYVIOT A0 HeOOXOAWMOr0 OCTATOUHOIO AABAE-
HHA B QUKCHPYIOT IpHOOpOM NOSBACHHE HOHOB TeANs BHYTDH OOheK-
Td NPUA HETePMeTHIHOCTH IIocaepHero. Bo BTopoM caydae Ha Hapyx-
HYIO MOBEPXHOCTE CBAPHOTO COSAMHEHHNR OOBEKTa, 3alI0AHEHHOTIO Te-
AHEM [I0A HEKOTOPHIM HM30EITOYHEIM AGBAEHHEM, HAKAQALIBAIOT BaKy-
YMHYK) KAMEpPY H CO3AAICT B Hell pa3pexenue (puc. 7.2). [lossaeHue
B KaMepPe MOHOB TeAHs, COMPOBOKAAIoLleecs 00pa3oBaHHEM B3AYTHI
B IIACHKE TCHO0OPA3VIOLLErD BEILIECTBa, CBHAETEABCTBYET O HAAWYHH
TEYH.

Br160Op cxeMBEl KOHTPOASA € NIOMOIILI) TEYEHCKATEAS 3ABHCHT OT
KAacca TepMeTHUHROCTH KOHCTDPYKITHY, YCTaHaBAMBACMOre pa3paboT-
guroM. Hanpumep, B aTOMHOI 3HepreTuke B COOTBETCTBHMA C YCAORH-
AMH IKCIAYATAIMH ¥ BO3SMOXHOCTAMM DEMOHTA BCe ODOPYAOBaHHE
TIOAPA3ACASIOT HA IITh KAACCOB FepMeTHYHOCTH (Tada. 7.1). Kaxao-
MYy U3 HUX OTBEUaIOT ONPEACACHHEIE METOAR HMCILITAHWE B 3aBHCHMO-
CTH OT MX YYBCTBHTeABHOCTH. K I KAACCY OTHOCAT OTBETCTBEHHEIE
KOHCTDYKLHH, H&AEKHOCTh KOTODHIX AOAJKHA OLITh OYeHB BEICOKOH B
CHAY crnenupHYecKUX ocobeHHOCTeH WX BKCHAYATALHHU,

TeverckaHHe ABASIETCA BeCkMa TPYAOEMKOH H AAUTEALHOM omepa-
1Hed, TpebyIolel BEICOKOH IIPOH3BOACTREHHOH KYARTYpPHL [TosToMy
B HACTOAINlee BpeMA CTPeMATCH aBTOMATH3IUPOBATh BeCh IIHKA TAKHX
WCTIHITAHWH,

ObOPYHOOBAHWME, MATEPUANBI N OBPA3LLbL

AAS BEITIOAHEHHS AaGopaTopHOM paboTH moTpeGyioTcea:
" reAmeBhIM Teveuckareab [TTH-10;
® QOAAAOH C FeAMEM M KOMIOAEKTOM Fa3oBOH anmaparypl (pe-
AYKTOP M MARHOMETP);

* $aAr0OH C @30TOM U KOMIIAEKTOM ra30oBOH anmnapaTtypr (pe-
AYKTOP H MBHOMETP);

= [IOABOAAIIMH MEAGHT C NPEAOXPAHHTEABHLIM KAGIIAHOM;
B  KepOCHH;
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L9

TaGnuvua 7.1. CooTRETCTRME MEXAY KAACCEMW FepMETAYHOCTH, INENA30HAMIN HETEKSHNIA 1 METOZaMK

X BbIABN2HKWA

AHANA30H BHABASISMBIX HATEKAHHH

Kaacc repme- BO3AYXA
THAHOCTH MeTops TeYeHCKaHUR IMpoGuoe pemwiectso | [IpoaBaenue pedexTa
cM/Top, m®-Tla/c
1 002..0,2 3,75- 107%...3,75- 1072 | TazoBwM reareBhlit Teanit CHrHaa Macc-
CIEKTPOMETPa
1I 0,2..04 3,75-102...%3,50- 102 » » To xe
IiI 0,4..0,8 0,075...0,15 AOMHHECTIeHTHO-THAPAaB- |Bopa, menerpaHT Teun, CBeYEHHE
AMYECKHE
IV 0,8...850 0,15...160 l'aAnOreHHEL IBETHOM H Ppeono-BosaynHaa  Curzas npubopa,
AIOMHHECHEHTHH ! XalliA- | CMeCh, IeHeTPaHT IATHA, CBeYSHHe
AAPHBIHA
A% Goaee 850 Boaee 160 KepocuHosas npoba, Kepocus, Bosayx, TIsTHA HA MeAOBOM

OY3LIPEKOBHIM METOA,
OIPECCOBKA BO3AYXOM

a30T

doHe, Ty3LIPEEHN




= MeAOBOH pacTBOD,;

® CBApHaA eMKOCTh CO HIBAMM, HMeU{UMHE CKRO3HEE Aedek-
TH!, KOTOPEE HaPYIAOT lepMeTHYHOCTE;

®  cBapHBIC 06pasisl c AepeKTaMK, HAPYHIAIONHMH e pMeTHY-
HOCTh.

NOPALOK BbiNONHEHKS PABOTHI

1. IToproToBbTE NOBEPXHOCTE 0GPA3NOB K KEPOCUHO-MEAOROW MIPO-
O0e. HanecuTre MeAOBOH PACTBOPD HA MOBEPXHOCTE CBAPHOTO COSAMHE-
HuA, TTocAe BEICRIX@HUA PACTBOPA ¢ HPOTUBONOAOKHON CTOPOHE! CO-
CAHMHEHHS! HAHeCHTEe KePOCHH, He AOITYCKAas ero NoNapaHusa Ha CTOpO-
HY, TA@ pacnoaoXeH MeAoBOH caoil. [Iocae BHAEDKKM B TedeHUe
10... 15 MMH OCMOTPHTE MEAOBOH CAOHN. YBeAUTECH B HAAHYHH CABAOB
KePOCHHA {JKeAThIe IIATHA).

2. K ROBETPOAMDYEMOH CBAPHOH €MKOCTH NOAKAIOYHTE MIAAHT C
NpeAOXpaHHTEABHEIM KaamaHoM. COepAMHHTE MIAQHT C Ta30BBIM GaAAD-
HoM. OTKpoliTe BeHTHAB DarAOHA H Yepe3 PEAYKTOD HalOAHHTE rasoM
KOHTPOAHDYEMYIO eMKOCTE. [lorpyaure ee B 6aK ¢ BopoH. O6parture
BHHM3HHE HA NOJBACHHE NY3RIDBEROB. Ha cpapHOM IBe O0TMeTLTE
MECTC ITOSBA€HHA ITY3HPBKOB.

3. NMopcoepAMAHTE KOHTPOAMPYEMYIO €MKOCTE K BAKYYMHOI cHcTeMe
regenckaTeas [1TH-10. Tlocae co3pauua pa3pe’XeHHsI B €éMKOCTH 06-
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Puc. 7.3. Cxema ycTaHOBKM ANA KOHTPONS METOAOM LLYNG:

1 — TevevckaTens; 2 — TEPMONapHas namna; 3 — TPDAHKK,
4 — Hacoc; 5 — wnanr; & — wyn; 7 — KOHTPONMpYeMoe M3aenue;
8 — BeHTUNb; 8 — mouoBakyymmeTp; T0 — GannoH ¢ rennem
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AyHTe CBapHHIE IIBLEI FEAHEM, HCIOAB3YS CHEMUAABHEIN Irym. CxeMa
VCTEHOBKM AASL KOHTPOAS METOAOM ILIyTIa MPeACTaBAeHA HA pHc. 7.3, [o
3BYKOBOMY CHTHAAY 3a(pHKCHpDYHTe HaAMyHe TeuM B CBAPHBIX IIBaX.

O®OPMNEHE PE3YNLTATOB PABOTDI

Hamumiyre OoT4eT, B KOTOPOM YK&’KUT€ HA3BaHHE W IeAb pabOTEHI,
npuMeHaeMoe 000pyAOEaHMe, MaTepHaAul U 00pa3nl. [IpuBeauTe 3¢-
KH3El CBAPHEIX IIBOB C YKa3aHWeM Y4acTKOB, Ha KOTODHIX BHSIBAeHa
TeYk.

CdopMyAHDYHTE BHBOALI N0 PE3IYALTATAM DAGOTEI.

KOHTPObHbIE BOMNPOCHI

1. HazoBuTE U3BECTHLIE BAM METOAbI KOHTPONA FepMETUHHOCTH.

2. Mepeuncnute npobHeie BEWECTBA, NPUMEBHABMEBIE NPW KOHTPONE
TEPMETHYHOCTH ranoreHHbLIM MeTogoM,

3. Kakoea nocnepgoeaTenbHOCTL AEACTBUA NP BRINONHEHWNA KOHT-
ponfA FrepMETUYHOCTW CBSPHON €MKOCTM, paboTalowen nop, sHyT-
PEHHUM O3BNEHWEM?



ITasopaTopHAS PABOTA N2 8

ONPEQENEHVE KAYECTBA CBAPHbIX
COEQVHEHWI PA3PYLLIAIOLLIUMIA
METOQAMY

Heans paboTbl — O3HAKOMASHHE ¢ METOAAME MEXAHHYECKMX HCHOEI-
TaHWH CBAPHLEIX COSAMHEHHH W HCCACAOBAHHME HX CTPYKTYDHI.

OBLVE NONAXXEHWA. TEOPETNYECKWE OCHOBbLI

Paspymiamwliiue METOABI KOHTPOAA, [IPUMEHSIEMEIEe AH OIICHKH CO-
CTaBa, CTPYKTYPH! M CBOMCTB CBAPHBIX COSAMHEHKMH, BEAIOYAIOT B Ce0st
MeXaHHUYeCKUe MCNBITaHKUA, MeTasAorpadUIeCcKHe HCCASAOBAHHA H
XHMHAYECKUI @HAAH3. OTH EMAK KOHTDOASA BRINOAHAIOT HA CIELHAAL-
HBIX 00pa3sllaX, KOTOPHE HOAREPTalOT TeM JKe TEXHOAOTHYEeCKHM BO3-
AeliCcTBHAM, UTO M MaTepHaa B CBApHOH KOHCTPYKUHH. B Hckawoun-
TEABHEIX CAYYasX AAAl Pa3pyIlaloliero KOHTPOAT MOXKET GRITE UCHIOAL-
30BaHA CaMa AETaAb.

MexaHu4yecKrEe HCIBITAHUS CBApPHBIX OOPAa3lOBR HNO3BOASIOT OIIpe-
AGAMTH CTAHAAPTHEIE MeXaHH4YeCKHe XapaKTePHCTHKH MaTepUaAad.
Kpome TOro, mpou3BoAAT UCMHLITAHMA Ha M3ru0 HAOCKOTO obpa3ma.
OTH BHAM MCHHTAHWW HEOOXCOAHMME], B YaCTHOCTH, IPU ATTECTaIIMi
TEXHOAOTMH CBAPKH, KOHTPOAE CBAPOYHLIX MATEPHAAOB H CBapHLIX
COEAMHEHHN,

MexannyeCkne HCOMTAHAA, Mexasrmyeckue UCIETaHAA MO3BOAA-
0T OIeHUTE IPOYHOCTE H HAAEKHOCTE CBAPHEIX coepnHennid, OCHOB-
HEIe METOARI ONPEASACHWST MeXaHHUeCKHMX CBOHCTB CBAPHOUQ COCAH-
HEHHMA U er0 OTACABHHEIX 30H ycTaHoBAeHH B I'OCT 6996—066, npeay-
CMATPHMBAIOMIEM CTATHUECKHE M YAQPHHEE MCOLITAHHA IPH HOPMaAL-
HBIX, @ B HeKOTODHIX CAY4afAX M [IPH NOHMI)KEHHEIX HAM IIOBBIIIEHHBLIX
TeMIlepaTypax.

MexauiuecKne HCIIHITAHHSA N0 XaPaKTepy Harpy>KeHUd MOADa3je-
ASHOT:
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B  Ha CTaTHYECKHE, [IPH OCYIECTBACHUH KOTOPHX YCHANE MAAB-
HO BO3pacTaeT HAH AAMTEABHOE BpEMs OCTACTCH MOCTOAHHBIM,

® AMHAMMYECKME — YCHAHME BO3PACTAET IIOYTH MIHOBEHHO ¥
AUCTBYeT KOPOTKOE BPEMS,

»  AHHAMHYECKHE YCTAAOCTHBIE — HArPY3Ka MHOTOKPATHO (an
YUCAS [THKAOB OT A€CATKOB AQ MI/IMHOHOB) H3IMEeHAESTCH 110
BEAHYHHE H 3HAKy.

CTEIKOBBIE CBaPHBIE COSAMHEHMHA NOABEPraloT CASAYIOLHMM CIna-
muueckuM MCTHITAHUAM: Ha PACTAXKeHHe, U3THO, OA3yYecCTh, TBep-
AOCTE U AP.

UcnuitaHue Ha pacTaX e HU e OCYIIECTBAAIOT C LIeABID OIIpeAe-
ACHUSA [IPOYHOCTH U AGCTHYHOCTH CBAPHOTO COEAMHEHH. AAd OlleH-
KH BPEMEHHOTO COTMPOTHBASHHUA O, CBADHOIO COGAMHEHHs NPH pacTH-
AKEHHH (DpeAcTaBasiiollero cofoll HanpsaXXeHHe, KOTOpoe OTBEYaeT
nauboablrefl Harpyzke, IpeAlllecTBYIOMeH pa3pylleHuio obpasia)
OPHMEHSIOT o0pasbl ABYX THIOR: OAHH H3 HMX, C BAAMKOM LIBA Ha
AMIIEBOH HOBepXHOCTH (pHc. 8.1), NIO3BOAAIOT HANTH DTHOCHTEALHOE
3HaYeHHe O, WIBa B CPABHCHMM C G, OCHOBHOTO METAaAAd, a APyTHe, ¥
KOTOPHIX BAAMK IIIBA CHAT JATTOAAMIQ C OCHOBHBIM METEAAOM M BBIIIOA-
HeHa CHelMaAbHasd BLITOYKA LIBA, PEACTIPEASASTIONIAN MECTO pa3spy-
meHns, — abCOAIOTHOE 3HAYEHHE O,

EcAM MPOYHOCTL CBAPHOTO COSAMHEHHS MEHbIUE, Y8M ¥V OCHOBHO-
TO MeTaAAd, TO AOTIYCKaeTCs UCIIOABL3OBAHUE AAT HCTILITAHUS [TAOCKHX
M KPYTAHX OGpasnoB C OAMHAKOBOH IAOIIAABIO CEYEHHA.

[Mpu MCOBITAHHH CTHIKOBRIX HIBOB COEAHMHEHUN GOABIIOH TOALHHAL
(6oaee 30 MM) npuMensIoT OOPA3ILL, AAMHA 3aXBATHOW YACTH KOTOPHIX
MOJXET OBLITh YCTAHOBASHA B COOTBETCTBHM ¢ KOHCTPYRIMEH UCTIRITATEeAD-
HOM MalMHEL, HO H3MEeHeHHe APYTHX pasMepoB 06pasnos HeAOITYCTHMO,

AAf HCIIBITAHHHA OTAEABHEIX YVYACTKOB CBAPHOTO COEAMHEHUT MC-
MOAB3YIOT KPYrABle 00pasiel ¢ paboueil 4acTeio AaMeTpoM 3... 10 MM,
BRIPE3aHHRIE BAOAR OCH CBADHOTO IIIBA B COOTBETCTBYIOIIEH 30He CO-

Mapka Mapka
ya Nl
JJ i) [l
a 6

Puc. B.1. O6pa3subl ans onpenengHuA DTHOCUTENLHOW NPOYHOCTK LWBA
rpy TONWWHE DCHOBHOrG metanna MeHee 3 mm [8) n Gonee
3 mm (6]
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4 Puc. 8.2. Cxema dukcaumm oBpasua B 3axumax
PaspbLIBHOA MaLUHBl NP WCMbITAHWK
Ha PacTAXeHKe; CTPENKON NDKa3aHo
HanpaeneHve NeiCTBVA CUNbE

eAMHeHHA MPH MHOTOCAOMHOH cBapKe. IlpH HCNHTaHME Ha pacTske-
HHE OMPEASASIOT YCAOBHHIH IIpeAeA TEKYHUECTH Oy, BPEMEHHOe COonpo-
THBASHHE K OTHOCHTEALHOE VAAHHeHHe 5.

TTop, YCADBHEIM TIDEASAOM TEKYYeCTH MIOHHMAIOT HAIlpSReHUe, IpH
KoTopomM apethbopmanus o8pasna coctaBadgeT 0,2 % ero nepBoHavaAk-
HOH pacueTHOM AAMHE,

OTHOCHTEABHOe YAAHHeHHe ofpa3sna IpPeACTaBAsdeT cOOOMH Mpo-
LIIeHTHOE OTHOIUeHHe abCOAIOTHOIQ OCTATOYHOrO YAAHHEHHS K IIepBo-
HavanbHOM pacieTHOl aamue ofpazna. Cxema duKcanuyu obpasna B
3a’KMMax paspHBHON MAaIIMHE! HpH HCIIKITAHWM HA PACTAKCHHE TIPEA-
CTaBAEHA Ha pHC. 8.2. B 3TOM cAyuae ONPeASASIOT BPEMEHHOE COIIpo-
THBAeHMe Hanboaee caaBoro ydactka.

BpeMeHHOe CONPOTHBACHHE DACCUMTHIBAKOT HO METOAMKE, yCTa-
HOBAeHHOH B N'OCT 1497—84. Ilpy HCORITAHHH ONPEASASIOT MECTO
paspymenyd 0bpasna (o MeTaAAy LIBa, OKOAOLIOBHOH 30HBI HAHM OC-
HOBHOMY METaAAy),

Vicrieltanre Ha M3rud OCYIIECTBASIOT AASE ONIPEAGASHH MAACTHY-
HOCTH CBApHOTO COEAMHEHMS B IIeAOM. [TAACTHYHOCTD CTRKOBOIO CO-
eAHMHEeHHA OlleHMBaeTCs IO YIAy MiaruGa obpasna A0 obpa3oBaHHA
mepBo¥ TPellMHE Ha AF0OOM ero ydacrke. Yroa naruba M3MepAIOT B
HEHAaNPs)KeHHOM COCTOSHHH ¢ HOTPEWIHOCTHIO A0 12°, CXeMBl HCITHI-
TaH#H Ha M3rHG [IPH IPOAOARHOM M HONEPEYHOM PACIIOAOKEHHMH LIBa
NIpHBEAEHBI HA pHC. 8.3.

Ha npaxTHke yacTo BMeCTo NAOCKHX 06pa3lioB HCIOAB3YIOT TPYO-
yaThie. AAsT OTBETCTBEHHBIX KOHCTPYKIMH CUMTAIOTCH YAOBASTBODH-
TEARHEIMH YTAR u3rufa 120...180°, [Ipy OTCYTCTBHM TPEIUHH HCIEITA-
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B+2,55
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Puc. B.3. Cxemb ucnbITaHwin Ha M3arwb npyu NpofansHom (a)
v nonepeyHam (6) pacnonoxeHuu LLBa:

B — wmnpuHa nyaHcoHa; S — TonwuHa obpasus

HHE 3aKaHYHBaercs u3arubom obpasua A0 ACCTHREHHA IaparieAbHoO-
CTH CTOPOH.

HcnoITaHuaM Ha CTAaTUYECKHH M3rH0 CTHIKOBHIX COGAMHEHHH AU-
CTOB ¥ TPYO TOAIMMWHOH 3 MM H B0Aee MOABEpraloT 4ernipe obpasia,
AB2 H3 KOTOPBIX HOMAENKAT H3TUDY ¢ AMHEeBOH CTOPOHK IIBA, & ABA —
¢ ob6paTHoti, EcCAM B [Ipolecce MCIHTAHMI YrOA H3rH0a NpeBHCHT
150°, To UX MO HO NPOAOATKUTE, 3a(PUKCHDORAB 0Opa3en MexAy ABY-
Msi MapaAAeALHRIMA HAKHUMHBIME IAUTaMM H YCTAHOBHB BMeCTO ITyaH-

27.5+1 3 10+0,1 27,51 fl 50,1
=] [+1]
3 5512 E 55+2
- a — &
27.5¢1 < 2
\o E
< 5542
[-]
8

Puc. 8.4. 06pa3susl g4nNA UCNLITAHWI: HA YyOaPHBIA U3rMG TONLMHLI
a—10mMMubGanee; 6 —5..10mMm; 8 — 2.5 MM
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COHA NMPOKAGAKY TOAUIHHOM, paBHOH ero ToauiHe B. Mcnwrranma ocy-
HIECTBASAIOT HOCAE YAAACHMST IPOKAAAKH AC CONIPHKOCHOBEHMS CTOPOH
o0pa3sna.

Obxa3aTeALHLM YCAOBHEM NDH BHITOAHEHHH MCOLITAHHN Ha CTaTH-
YeCcKu# Marub sIBASeTCA MAABHOCTE HAPACTAHHA HATPY3IKH Ha obpazer.
3TO yCAOBHE BRITOAHACTCS [IPH HCOLITAHMAX HA MAITMHAX H NPeccax,
OCHAIEHHEX OMOPHHMM POAHKAMH, NPUH CKOPOCTH HNepeMelleHHs
nyaHcona He Gonee 15 MM/MUH.

K guramuuecxum OTHOCSAT HCHEBITAHHS Ha YAAPHEH Hirub u Ha
YCTAAQCTb.

HNcnelTaHua Ha yAAPHBEHE H3Tru0 NO3BOAAIOT ONPEACAHTH
YAQPHYIO BA3KOCTE IIPH 33AaHHOH TeMuepaType. OOGpasiEl AT HUCHLL-
TaHu# (pHc. 8.4} usroraBAuBRalOT B cooTBeTcTrBun ¢ [OCT 6996—66.
B saBUCHMOCTH OT Ha3HaYeHHA MCHEITAHUA HAADE3 PACMOAATAICT MO
OCH CBapHOrQC IIBa, B 30HE CIIAABACHHA MAH TeDMHYECKOTO BAHUSHHS.
Ilocae HCIOEITAHUR HCCAGAYIOT CTPYKTYPY H3AOMAa AAS ONpPeASeAeHHA
AetheKTOB CBapHOTrO IUEA.

AAS HCOMTAHUA UPHMeHAIOT 06pasnn ¢ U- uAH V-00pa3HBIM HaA-
pe3oM (IpeAlOoYTEHHE OTAAIOT NOCASAHHM). YAAPHYIO BA3KOCTE ONpe-
AGAAIOT B ASKOYASIX Ha CAHTHMETD B KBappare. YCaoBHOe o003Have-
HHMEe YAGPHOMN BA3KOCTH HMAM paboTH yaapa BKAIOUYdeT B ceDs:

*  cUMBOA YaapHo# rAskocTH (KC) mau paGorn yaapa (K);

BHA Haapesa (KOHIleHTpaTopa HanpsikeHui) — U uaun V;
TeMIepaTypy UCNKTaHEA (3HadyeHHe 20 °C He IPOCTABASIIOT);
MAaKCHEMAABHYIC SHEPTHIO YAAPa MasTHHEAE (3HaueHRe 300 AoK);
THN 00pa3la;

MeCTO pacnoAoXeHHus Haapesa (U1 — mos, 3C — 30Ha
cuaaBaernd, 3TB — 30Ha TepMHYECKOTo BAUSHUS, { — pac-
CTOSHHME OT FPaHUL LI CIIAABACHHMS AO OCH HaApe3a); IIPH pac-
TIOAQK@HIHH H3jApela MMoNepek 1MBa, 30HEI CIIAABASHHS HAW

TEPMHYECKOTO BAHSHUA B KOHIe 0003HaYenus CTaBaT OyK-
By I

BaAMK CBapHOro iIBa Ha Beex obpas’uax yASAAKT A0 YPOBHS OC-
HOBHOTO MeTaara. CMelleHHe KPOMOK B CBAPHOM COEAMHEeHMH yCTpa-
HAIOT MEXaHWIeCKUM myTeM. PazMeTKy AAsl HaHeCeHUs Hapapesa [po-
H3BOAAT IO MaKponiaudaM, pacIoAOKeHHBIM Ha IPaHAaAX ofpasta uau
3arOTORKH AAS 00pasnoB. )

HcnuiTanne Ha yAapHEI H3ArnG OCYINECTBAAIOT Ha CIEelHMaARHOM
MalllHHe — MAsSTHHKOBOM kKompe (pHc. 8.5). O6pa3seln 8 ycTaHaBAHBa-
IOT Ha ABYX onopax 9 Happe3oM BHYTPHL CTaHUHBI 7. MasTHUK 6 C
HOMOM J MOAHHMAIOT Ha ONPEACACHHYIO BBICOTY (YTOA)} H 3aKpenAf-
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Puc. 8.5. MantHukoBbIA Konp:

1 — pyKoATKS; & — wkana;
3 — crpesxa; 4 — aawenka:
5 — Hox; 6 — mManTHUK;

7 — cTaHuHa; 8 — obpaaey;
9 — onopst, 710 — pemeHs

KT 3amerkodt 4. OTnyineHHBIH MAATHYK, pa3duBas oGpasel], MOAHH-
MaeTcs, ¥ cTpeaka 3 NIKAAH 2 MOKa3kIBAET YTOA ero B3aera. OcraHas-
AKMBAKT MAATHHUK DeMHeM [{, HaTArHBas DOCASAHHN pykosTkoh 1. [To
TabAadne ONPEAeAdIOT paGoTy yAapa, 3aTpayeHHYIO Ha H3aaoM obpas-
na, ¥ HeKOTODHIX THIIOR KOIPOB 3Ta paboTa OIpPeASAseTCa MO AHCKO-
BOMY YKAa3aTeAlo. '

Ucnuranua Ha YCTaAQCThE NO3IBOASIOT OLIEHHTE YCTOHYHMBOCTH
MeTanAd K BO3AEHCTBHIO MepeMeHHKIX Harpyaok npe marube, pacTtd-
JKeHHH M KpyueHuH. [TepemeHHEIe HATPYIKH XapaKTePHU3YIOTCH H3Me-
HEeHHeM aMIAUTYABL HanpsioKeHHs, H B 3aBHCHMOCTH OT 3TOTO MOLYT
OCYIIECTBAATECSA CUMMETPHUHEH, aCHMMEeTDWYHRIE HAM ITYABCHDYIO-
LM HKABL HATPYAReHHUA. [lHAMHADHYECKHe MAM NACCKHe o0pa3snH
CIenHasbHOH GOPMEL B ONpeASAEHHLIX PAa3MepOoB, BHIpe3aHHble moile-
PEK CBAPHOTO COSAMHEHHS, HCHLITHIBAIOT B YCAOBHAX OCEBOTO HArpy-
xeHWA. [1pH HCIHTaHHAX ONPEeASATIOT NPEeASA BHHOCAKBOCTH. KoAn-
YeCTBeHHOH OLeHKOH YCTaAOCTHON MPOYHOCTH SBASETCS YHCAO I[HK-
AOB, KOTODOE BHAED>KaA CBApHOM ofpasen AC pa3pyIIEHHA.

Meraaaorpaduyeckni aHaans. Mertasaorpaduueckie HCCAGADBA-
HHA HeoOXOAMMH AAT ONpPeAeASHUS CTRYKTYPB! CBAPHOTCO COBAMHE-
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Hus, Mccaepays CTPYKTYPY MeTaAAd CBADHOTC COSAMHEHMS, MOJKHO yC-
TAHOBHUTE IIPAaBHABHOCTE BEHIOODA PEXHMOB CBADKH, THIIA 3ACKTPOAOE,
thAIOCOB U TPHCAAOYHOIO METAAAQ, & TAKSKE BLIABHTL Ae(heKTH 1IBA H
YCTAaHOBHTL NPHYMHEI MX 00pasoBaHus.

EcAM HCXOAHMTE M3 NPHCYIIEH CBAPKe HEOAHOPOAHOCTH CTPYKTYPHI
COeAHHEHUI, UX NCAHHH MeTaAAoTpaHUIecKHE aHaAH3 AOAKEH
BKAIOYATE B Ce0A HCCASAOBAHHMA MAKPO- H MHKDOCTPYKTYPEL ME@TAAAR
1IBA, 30HE TEPMHYECKOI'Q BAMSHHA M OCHOBHOTO METAaAA4.

AHaAH3 MAKpOCMPYKINYPH CBAPHOTO COSAMHEHHWA ABASETCH METO-
AOM IIPeABAPHTEABHOH CIIeHKH KaueCTBa CBAPHBIX COSAMHEHHH, TIOAY-
9deMbIX TEM MAM MHREIM CIOCOO0M. MaKpOCTPYKTYDY CBADHLIX COEAH-
HEeHHI HCCABAVIOT HEBOODYKEHHEIM [AA30M HAHM IIPU YBeAHueHHH 307
NOBEPXHOCTH MAKpPOIIAMQOB, BEHDE3aHHEIX U IPHUTOTOBAEHHHBIX U3
9THX COeAHMHEeHNH. MaKpOCTPYKTYDY MOKHO HM3YJIaTh U Ha M3AOMAaxX
CBApHBIX 00pazloB MoCAe MeXaHWYeCKHX MCIILITAHHH.

HccaepOBaEHeM MakpPOCTPYKTYPE BEIABAAIOT (POPMY H pa3Mephl
IIBa, ero CTPOEHHE, HAAMYHE B COCAHHEHHH H OCHOBHOM MeTaAAe
PasAHYHEX AeheKTOB: HEIPOBADOB, TPEIUHUH, IAAKOBEX BRKAIOYCHMH,
op H Ap. _

IMpu HccAepOBAHHH MaKPOCTPYKTYPH CBAPHEIX IIBOB M3 KOHTPO-
AHPYEMOro CBAPHOTO COSAMHEHMA B MAGCKOCTH NONEPETHOrO CeueHHs
IIIBA BHIPE3AIOT TEMIIASTEI AAS HU3roToBAeHHs Hiaudia. MHOrAa AAS OD-
PeAeAeHHA XapdKTepa KPHUCTAAAM3AIHH IIBA B CBAPOYHOI BaHHE M3-
rOTaBAMBAIOT HAMS BAOADL MPOACABHOH OCH IIRa.

PasMepn miavcda AOAKHEL GBITE TAKHMMHE, YTOGE! €T0 IIOREPXHOCTH
BKAIOUaAA B ce0s NOAHOe cedeHHe CBAPHOro MIBa. AAS YAAACHUSA y4a-
CTKOB, COOTBETCTBYIOIIHX HEYCTAHOBHMBINEMYCA PE’KHMY CBapKH, 06-
Pasubl AAA [TAMGOB BHIpE3aloT Ha paccToaHur 20...30 MM oT Hauaaa
MAH KOHI@ MIBA.

HccaepyeMyro NOBEPXHOCTE 3aTOTOBKH (TEMILACTA) M3 TEEDABIX Me-
TAAAOB (CTAAM) Iepea TPABAGHMEM BEIDABHHUBAIOT U WAHGQYIOT. [lo-
BEPXHOCTb MATKHX METaAAOR IOATOTABAHMBAKOT OIMAMBAHHUEM HAITHAB-
HHKOM, a 3aTeM IMAHdiOBaHHeM Ha HaXXAauHOH Oymare,

AASL XUMHTECKOTO TPAaBARHHA MIAHG(OB IPHMEHSIIOT PACTBOPH KHUC-
AOT, cOaell MAH meaodeill. B pesyabTaTe TpaBaeHus makpomauda
AOAYKHEI OHTh SETKO BLIABAEHE IDAHUITEL MEXKAY OCHOBHBIM METaAAOM
H METAAAOM IIB3, MERAY 30HOM TepMHUYeCKOTIO BAUAHMS U 3CHO, He
[IOABEPTEABLIIENCHA BO3ACHCTBHIO TEMAOTEI, & TAKIKE MeXAY OTACABHLI-
M3 CAOAMH IIPH MHOTOCAOHMHOM CBapKe.

TpaBaeHNE KPYIHBIX MaKpOIMAMGMOB OCYIIECTBAAIOT B BRITAMKHOM
WKagy HaHeceH#eM pPeaKTHBA Ha WX IIOBEPXHOCTh, & MEAKHX — HO-
TPYXEHHCM B PACTBOP. XOPOIIHe PE3YALTATH O BEIABACHHIO MAKpO-
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CTPYKTYPH 00ecliednBaeT TAyOOKOe TDAaBA€HHE B KHMCAOTAX, CMecsX
KHCAOT HAYM KHCAOT C XAOPHAAMH. M3 HeopraHHMIecKHxX KUCAOT Haubo-
Aee YHHBEPCAABHOH ABASETCA a30THad,

At rAYGOKOrO TpaBACHHA CBAPHEIX IMIBOB U3 YTASDOAHCTHIX CTa-
Aell npuMeHAIOT 50%-HHE BOAHEBIN PacTROP a30THOH KHUCAQTHL, DTOT
JKe peaKTHB HCIIOAB3YIOT AASL CTarell, copepiRallluX HHKeAb. Ans cTa-
Aeil, B COCTAB KOTOPBIX BXOAHT XPOM, CAGAYET NPUMEHATE J0%-ALIH
BOAHLIE DacTBOP COASHOWM KMCAOTEL. OAHMM M3 AYUIINX YHHBEPCAAD-
HBIX PEaKTHROB AASI TDABAEHMS CTaAeH SARASETCS CMeCk a30THOM Kuc-
AOTBEL C XAODHMAAMH. '

AAA BHABACHUS KPHCTAAAM3AIMHOHHEIX CAOEB B HH3KOYTAEPOAH-
CTBIX HH3KO- H CPEAHEASTHDPOBAHHEIX CTAASX OCYIIECTBASIIOT TpaBAe-
HHE B pacTBOpPaX CepHOH, XPOMOBOH HAM NMHKPHHOBON KHCAOTHI,
Tpasaesre 3THMH KHCAOTAMH OCHOBAaHO HAa M30HpaTeABHOM pacTBO-
peauH B HMX (pepprTHOA cocTaBasiomen. B 20%-HoM BOAHOM pacTBo-
pe cepHOH KHMCAOTHI TPaBAe€HHE IIPDOM3BOAAT NIDH TEeMIepaType
80...100 °C B Teuenne 10...12 g,

KpoMe peaKTHBOB, IPeAHA3HAYEHHHX AAA TAYOOKOTO TpaBAEHHH,
AAA BHIABACHHMSA HEOAHODOAHOCTH XMMWYECKOr0o COCTaBa 4acTo Hc-
MOAL3YVIOT PeaKTHBE IIOBEPXHOCTHOIO TPABA€HHSA, COAepIKallue
HOHH MeAH. TaKie peaKTHBH 4eTKO AHGpepeHOHPYIOT VYACTKH,
oboramenHsie cepoli ¥ GocdopoM (0OBIYHO OHU CBETAEE ADYTHX
YUYACTKOB).

MaxkpocTpyKTypPy MOXKHO H3y4aTh H HEMOCPEACTBEHHO B M3AOMAX
CBApHOTO IIBa. X HCCAGAYIOT NOCAE MEXaHWYECKHX U TEXHOAOIHYE-
CKHMX HCHEITAHHI 06pasioB, 8 TAKKe IOCAE pa3pylIeHHd CBapHEIX Ae-
TaaeH. [To H3AOMY MOJKHO OIPEASAUTE XapaKTep paspylleHHd — IAa-
CTHYECKOe HMAM XPYHKOe, a TAKsKe Ae(eKTHl LIBa: IIOPH, PAKOBHHH,
HEMETAAAHYeCKHE BKAKYEHHA, HEIIPOBAPH H TPelIMHE, BOAOKHUCTEIH
cepblit H3A0M Ge3 GaecKa XapakTepeH AAR MEeTaAAd C BEICOKOMH HAac-
THYHOCTEIO H YAAPHOH BA3KOCTHIO, DACCTAINMH KPYHHO3EDHUCTHIA —
AN XPYTIKOTO METaAAd ¢ MOHMKXEHHON YAAPHOH BA3KOCTHIO. CBeTARIe
IIITHA {OKCHAHHEE [TACHKH) B M3AOME COOTBETCTBYIOT ODAHOMY M3 Ae-
(hbeRTOB, KOTOPEIC IPAKTHYCCKH HE BREIABASIOTCHT HH OAHHMM K3 U3BEC-
THHX (PH3HYSCKUX METOAOB KOHTDOAS.

HceaepoBanue Mukpocmpykmypbi CBapHHX COeAMHEHHH MO3BOASA-
€T U3YYHTE HX CTPYKTYPY OoAee rAyOOKO, UeM aHAaAM3 MaKDOCTPYKTY-
pH. Ilo MUKPOCTPYKType CBapHOTO COSAHMHEHHS MOMKHO YCTAHOBUTE:

® CTDYKTYPY MeTaand IIEA K 30HEL TEPMHYECKOT0 BANSHHA,

® @ppUMepPHOe COACDRKAaHHMe YTA€DOAA B OCHOBHOM MeTasAe H
MCTaAAe HA DA3HBIX YUIACTKAX COCAVMHCHHSA,
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® NPHUOAM3HUTEALHBIR PEKUM CBapKH M CROPOCTE OXAQMACHHUSA
MeTanrAa WBAa U 30HB TePMHYECKOTO BAHAHHS;

®  YHCAO CAOEB CBAPHOTO 11Ba, Ae(IEKTEL LUIBA U CTPYKTYPHL

O0pa3nul AA HCCAGAOBAHUA MUKDPOCTPYKTYPHE! CBAPHBIX [IBOB W3-
roTABAHBAIOT TaK Ke, KaK H IIDH MakpoaHarHze, PasMeph NOBepXHO-
CTH MHKPOIWIAHGE He AOAKHEI peBHaTE 20 x 20 mM. HccaepoBanme
MHKPOCTPYKTYPE 00pa3l0B BEIIIOAHSIOT Yalle BCero Ha MeTaAAO-
rpa¢gpaaeckux MUKpockonax (MHUM-7, -8 u ap.). Mayuaemasn HOBepx-
HOCTb AOAZKHE OBITH TII@TEABHO [MOATOTOBA€HA — OTIIOAMPORAHA AQ
3epKarbHOTO Gaecka. T10ATOTOBRaE MOBEPXHOCTH COCTOHT H3 HECKOAL-
KHX MMOCACAOBATEALHBIX Onepanui: 06paboTKH Ha NTAOCKOIAHGDOBAAL-
HOM CTaHXKe MAM BPYYHYK) HA H@RAGYHOM KaMHe, a TakKe HIAHGoO-
BAABHON OyMaroil ¢ yMeHBUIAIOIMUMACH PAa3MePaMy 3epeH H MOAHPO-
BAaHHA Ha CYKHe ¢ IpHMeHeHHeM PAaCTBOPa ORCHAA XpOMad HAHM OKCH-
A8 BAFOMHHHSI.

AAS BEISBACHHS MUKDOCTPYKTYPH OCYIIECTBASAIIT HErayOGoKoe
TPaBACHHE, TIO3BOASIOIEE YAAAWTE CAGH TOAHIMHON He Boaee 10 MEM,

[TpHHIUGH BHABASHHSA MUKPOCTPYKTYPH XHMHYECKHM TPABACHH-
€M Te K€, 4TO IIPY MCCAEAOBAHHH MaKPOCTPYKTYDH. OAHAKO B CEA3H
¢ TeM, YTO MHKPOCTPYKTYPY M3Y4YaloT Ha MeTarAorpadUuyeckux MHK-
poCcKOnax npu yBeawdeHun 50%—2 000 1 Ha PAEKTPOHHEIX MHKPOCKO-
nax npu yBeamdMeHuHu Ao 100 000% rayGmHa peaneda, nmoryuaemMoro
NpH MHKPOTPABAGHMH, AOAKHA OBITE He3HauMTeALHOH. [TostoMy uc-
MOABL3YIOT MAACAKTHBHEE TPABUTEAH, 00eCIIeUUBAIOINHE MTOCTEIIEHHOE
YAQAEHHE O4eHBb TOHKHX CAOEB.

AAST MUKDOTPAaBACHHA YTAEDOAKCTEIX, HU3KO- H CPEAHEACTHPOBAH-
HEIX CTaAeH Hallle BCero INPUMEHSAIOT cAabble pacTROPE KHUCAOT B
codpre, Hanboaee MIMPOKOE PAclpOCTPaHEHHe MOAYYHA 2...5%-HEI1
PACTBOD a30THOM KHUCAOTH B 3THAOEOM CIHpTe.

TpapAreHEE TPOHIBOAAT CACAYIOIIMM 00pa3oM. TIATeABHO OTIOAN-
POBaHHAYI) H 0Oe3XKHPeHHYIO CIKPTOM IIOBEPXHOCTh ofpa3sna norpy-
JKEIOT B PEAreHT U BRIACPIKUBAIOT HeodxopnMoe Bpems. [Ipopoaxku-
TEeABHOCTE TPABACHHA 3aBHCHT B NTEPBYI0 CYEPEAb OT XHMHUECKOTO
cocTaBa MeTasrad. [IpH HOBBIIEHHOM COASPRAHMHE B METAAAE ACTHDY-
IOIIAX IpHMecel MPOAOARKHTEABHOCTh TPARACHHA OOLIYHO YBEAMTH-
pawoT. BakHoe 3HaueHHe MMeeT TaKiKe CTPYKTYPHOE COCTOSHHE Me-
TaAAd. TPOOCTHT H TPOOCTOCOPOHT BEITPABAWBAIOTCA WHTEHCHBHEE,
TOrAQ Kak (hepPHUT M MapTeHCHT — MepaeHHee. B Tex cayvasax, kor-
Aa HeoOXopAMMO GoAee TIIATEABHOE TPABAEHUE AAY MIYUEHHS MEAL-
YaHIHNX COCTABASIOIIUX CTPYKTYPH IPH GOABIIOM YBEAWYEHHH, HC-
NOAB3YIOT PACTBOPH THKPHHOBOH KHCAOTEL
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AAS TPABAEHHS IIPH HCCAGAOBAHHH MHUKDOCTPYKTYPHl CBAPHREIX
IIBOB SAIOMHHHUEBEIX CIAABOB B KaueCTBE peaKTHBa NPUMEHSIOT
0,5%-H&IM BOAHHY PACTBOpD IAABHKOBOM KHCAOTHL

AAT IPHUTOTOBAGHHA MUKPOIIAHGOB CBAPHEIX LIBOB KOPPO3HOHHO-
CTOMKHX CTAACH IIHPOKD MCIOAB3IYETCA JACKTDOAWTHYECKOE TpaBAe-
HHE, MPH OCYILECTBACHHMH KOTOPOTO MHKPOCTPYKTYPA BHIABAASTCH
3HAYMTEARHO PAaBHOMepHee, 9eM NPY OOBIYHOM TPaBA@HHH, DAEKTpO-
AMTHYECKOE TPABACHHUE [IPHEMASMO H AAS HU3KO0- U CPEAHEACTHPOBaH-
Hblx crarei. Hanboaee s3deKTuBHO OHO B TEX CAYYAHX, KOTAQ Kade-
CTBO [IOBEPXHOCTH IUAHGIOB ACAKHO DBITE OYeHBb BEICOKHMM (AAS DAEK-
TPOHHO-MHKPOCKOIHYECKUX HCCASAOBAHMI) U HEeOOXOAUMO YAAAHTEH
CAEALl HAKAeNa B IIOBEPXHOCTHOM CAOE,

Muxkpouiakdy 0ORYHO H3Y4alOT B TaKOH NOCAEACBATEABHOCTH,
ITocae TOAMDOBEHUA AQ TPABACHHA €T0 0GCASAYIOT MOA MMKDPOCKOIIOM
npH yBeanueHHH 100°— 5007 B 1leAsX BEISBAEHHA II0D, OKCHAHEIX IIAe-
HOK M MHEpOTpelurH. HeMeTaarHuecKHe BKAIOYEHHA Ha HeaoM hone
mAK(a BEITASAAT Kak TeMHEIe IISTHA. MHKpPOTPeIMHEl HIPOABASIOTCA
B BHAE TOHKHMX YepHLIX H3BHAHCTHX KPHBHIX. [locae TpaBAeHHA MHK-
POLIAKGD H3YHUAIOT II0A MHKPOCKOIIOM H CIIPEAEASIOT CTPYKTYPY CBap-
HOTO IOBA II0 BCeMY CeYeHHIO (BHMAH M COOTHOLISHHS CTPYKTYPHBIX
COCTABAAIOLINX, HAAMUHAEe W pacnpeAeAeHHe KapOHAOB, HUTPHAOB,
CYAB(DHAHBIX M OKCHAHBIX BKAIOYEHHH).

AAS YCTAHOBAEHHS HM3MEHEHHS CTPYKTYPHI B METaAAe LIBAa H OKO-
AOLIOBHOM 30HH], a TAKXKe OINEHKH CTelleHH 3aKaAKHM 30H CBApHOTO
COSAHMHEHHS B HEeOAHOPOAHOCTH MEeXaHWYeCKHX CBOHCTB H3MEpHAIOT
mBepgocmsb CBAPHOTO WBQ. TBEPACCTE OOBITHO ONPEAEASIOT Ha IIAH-
dax ard MeTaarorpadHyecKOro aHaAM3a TpeMs cinocobaM, ocylle-
CTBAfIf BAABAHBAHUE!

1} CTaABLHOTO 3dKAACHHOTO LIapHKa AMaMeTpoM 1,068 MM HMAH aa-
MaszHOTO KOHyCa C yTAOM Ipu BepimuHe 120° (MeTop PokBeana);

2] YeTHIpeXTPaHHOH 8AMAa3HOH TTHMPaMHAEBI C KBaAPaATHHIM OCHOB&-
HMEM M YTAOM MEKAY IPOTHBOIOAOMKHEIMM IrpansaMu 136° (MeTop,
Burkepca);

3} CTAHAAPTHOrO CTAABHOTO 3aKAAEHHOTO IIAPHKA ONPEASACHHOTO
aHaMeTpa (Merop BpuHeaas).

WamepeHne TBepAOCTH IO CEUEHHWIO IIBa NPOHU3BOAIT B ABYX Ha-
[IpaBAEHUAX: AASl CTHIKOBOIO HIBA — IIQ €rQ NPOAOALHOM OCH H OT
eHTpa LIEA K OCHOBHOMY METAAAY.

OBOPYNOBAHWE N OBPA3LIK

AAT BEIIOAHEHHA AAOOpATOPHOH paGoThl HOTPeGYIOTCH:
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Habop cBapHEIX 00PA3L0OB C XaPAKTEPHEMH ActheKTaMu;
OHHOKyAdpHEIH Mukpockon MBC-8;
MeTaarorpachHYecKuii MUKpockon MUM-7;

CTAaHOK AAS H3TOTOBASHHS IAWDOB,

HOJKOBKA MO METAAAY,

HalbOop HAIITMARHHKOB,

abpa3uBHEI® H IOAHPOBAALHEIE KPYTH;

H&ﬁOp TpaBHTeAEﬁ ANA BRIABACHHKSA MAKPO- H MHKDOCTPYKTY -
P CBAQPHOTO COCAHHCHUA.

NOPRKOK BbHTOMHEHNA PABOTHI

1. M3y4nTe METOAUKY NPHUTOTOBACHHMY MAKPO- H MHKDOIUAK(OB
CBAPHHIX COSAMHEHHM. _ . _

2. TlpuroToBeETe O0pa3NE MAKPOUIAMGOB CBADHEIX COCAHMHEHHH H
BHIIBHTE HAa HUX Ae(}eKTHL.

3. NpurorossTe MUKpOLIAHG CBApHOTO CoepMHEHH:. [IpoTpaBUTE
waud M Ha mukpockone MUM-7 cnpeaeAauTe CTPYKYYpHLEIE 30HEI
CBAPHOTO COEAMHEHHS M Haamuue Ae(eKTOB B HHUX.

ODOPMNEHUE PE3YIBTATOB PABOTDI

Hanuindre oT4eT, B KOTOPOM YKA’KHTe HA3BAHME H IeAb PAGOTHI,
npUMeHsieMoe oGOpyAUBAHHEe H OOpasukL.

AN KAKAOTO MAKPO- U MHKPOLIAM(E CBAPHEIX COEAHHEHHH HA30-
BUTe cnocol ceapku, MartepHanr oOpaslia, TEXHOAOTHIO HOArOTOBKH
manda ¥ BLABACHHHE AeeKTH.

ITpureAuTe CKM3E MAKPO- ¥ MUKPOWARQOB CEAPHLEIX COEAHHEe-
HHH.

CdopMyAHpYyiiTe BHIBOAH MO pPe3yABTATaM pabOTH.

KOHTPOJIbHLIE BONPOCDHI

1. Kakne euabl MEXSHUWHECKMX WCNBITAHWA CBAPHbLIX COBAMHEHUA
CMATAIOTCA HAWGONEE BaXHBLIMK?

2. B 4yem cocToAT oTAU4MTENEHBIE OCOGEHHOCTH Makpo- ¥ MUKpO-
avanuaa?

3. C kaxkow uenciy U3MEpPAIOT TBEPACCTE MaTepuana B CB2PHOM Co-
aguHeHW?



NasopatorHAst PABOTA N2 9

OED®OPMALINA, HAMPAXERWA
W NEPEMELLIEHWA, BOSHUKAKLLINE
NP CBAPKE KOHCTPYKLUWWN

Llear paGoThl — O3HAKOMAEHHE € METOAAMH OLeHKH AedopMalnk,
HAUPSIKEHWAN ¥ HepeMelle i, BOZHHKAIOUHX MPH CBapKe KOHCTPYK-
nui, ¥ npucOpereHHe HABHIKOB, HEQOXOAHMMEIX AAR IKCICDHMEHTAAB-
HOTO OIPEASASHHS HaNpsKeHWH B CBAPHBIX COCAWHEHHIAX.

OBLUUE NONOXEHWA. TEOPETU4ECKWE DCHOBL!

HepaBHOMepHLIH Harpep MeTaAAd IPU CBAPKEe M €ro paclinpeHHe
BRI3EIBAIOT NOABA€HHEe COOCTEBEHHEBIX AedopMalii 1 HAIpPAXKeHHH.
B oTAUYMEe OT HanpsAXeHHWH, CO3AABaeMHX PADOUYMMH HArpy3KaMH,
cofeTBeHHHe AedopMAllHE M HANPSRKEHHA CYLIECTBYIOT B TeAe IIpH
OTCYTCTBHM BHEIIHUX CHA.

CofcmpenHblie HANPKeHUA KAQCCHMHUIUPYIOT 10 IPHIWHAM HX
06pa30BaHuA, NPOAOAKHTEABHOCTH CYIIECTROBAHMS, XapaKTepy Ha-
IPAAKEHHOTO COCTOAHHA ¥ OGBEMY HMX BRaMMHOTO YPABHOEBEIIHMBAHMA.
PaccMOTpHM HANpSXXeHHd, AeQOopMalnuK U NepeMeleHds [1epBoro
POAA, APHCTBYIOIIHE B MaKpoobheMax.

HanpssxeHss, HalpaBAeHHE KOTOPEIX DapaAAEABHO CBADHOMY LIBY,
HA3BIBAIOT IPOAOABHEIMH H OORYHO 0603HAYAIOT O, HanpsaxeHus Oy,
ASHCTBYIOIIHE NEPICHARKYASPHO OCH IMBA B IIAOCKOCTH COSAHHSIEMEIX
3AEMEHTOB, HAa3LIBAIOT NonepedHHMH. Hanpa>keHus B HaopaBACHHH,
MIEPIeHAHKYAADHOM TIAOCKOCTH AHCTa, 0003Ha4aoT O, HeszaBmcumo
OT Xapakrepa paclpepeAeHHA HanpsKeHHH B Teae COOCTBeHHEIE Ha-
[PSKEeHRs B NpejpeAaX AIOOOro ceyeHHs, NEPeCceKAMEro BCe TEAD,
ypaBHOBEHIEHE KaK 110 CYMMe CHA, TaK H IO CyMMe MOMEHTOB.

Aecdopmayuu Metarra MOTYT OBITH YIDYTHMHA H IMAACTHYCCKHMMM,
Yrpyrie azedopMailliy IPONOPIHOHAABHE ASHCTBYIOIIKM HaNPAKe-
HuaAM, KpoMe HampsoreHnd ¥ AedopManuil 0TA@ABHEIX OOBEMOB Me-
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TarAd TIPH CBAPKE BO3HMKAIOT nepeMewienus (yKopodeHHue, u3rub,
NIOBOPOT CeYeHUH, oTepsa YCTOHYHUBOCTH AHCTORAEIY 3A€MEeHTOR ¥ AD.),
XapaKTepH3yIolie H3MeHeHHe NIOAOKEHHA TOUeK CBapHOH ROHCTPYK-
MY B mpocTpaHcTBe. IlepeMenieBns IO03BOAAIOT CYAUTE 00 M3MeHe-
HUU POPMHE KOHCTPYKUKH. AedopManuy H nepeMelleHHA GHIBAIOT
BpeMeHHBIE M OCTaTOYHEHIE.

[Tpy OAHOIIPOXOAHOH CBapKe IAACTHMH BCTHK (puc. 9.1, a) 3oHa I,
ovepyYeHHas M30TePMOi, COOTBETCTBYeT TeMIepaType, MpPH KOoTOpoH
NIpeAeA TeKy9eCTH MeTaAaad 6, paBeH HYAIO; 3pech COOCTBEHHEIE Ha-
IPKCHAA He3HaYHTeABHEL, HO HaBAI0AAIOTCH OOABIINE NAGCTHICCKHE
Aedopmanmu. B 3oue [, npuscrarowell K 3o08e [, UMeWTCE nonepey-
Hble CKUMEIOIMe HANpsiKeHus C,. B sone III', rAe MeTaAA Harpema-
ercd, CKHMAalome HANPAKEHUs: G, Bo3pacraoT (pHc. 9.1, 6) oo 3Ha-
yeHHH .. 3areM npH O, = G, [IPOUCXOAMT [TAACTHYECKas AedhopMariia
yropouenud, B Touke C HAUMHACTCH OXAQKACHHE METAAAR, H CAHMA-
IOUIHEe HATIPSReHUS O, YMEHBINAIOTCS.
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Puc. 9.1, Cxema 06pa30BsHVA HaNPSXEHVA O, NPV OGHOMPOXOAHDA
cBapKe NNacThH BCTHIK:

3 ~ XapaKTepHsle 30HkI |— IV HaNPAXEHHLIX GOCTOAHWE B NAACTUHE
NpWY ABWXEHUM TEMNEPaTYPHOra Nons, § — BpeMeHHbIE HaNPAXEHWA
a, B ceueHun A—A; B — OCTaTOYHLIE NPOAOTbHBIE HANPAXEHUA &,

B NOMNEeReYHOM CEYEHMW NNACTWHLI, o, — APeden TeKy4scThn MeTanna;
C — Tou4ka, COOTBETCTBYIOWAA HAYANY OXNaxAeHWaR Metanna; 2b, —
LUMPKHA 30Hbl, B KOTOPOW OEWCTBYIOT PACTArMBAIOLIME HaMNpPAXeHWR,
2b, ~ WUpKnHE 30HLI NIACTUYECKOro AeopMUPOBaHUA NPY Chapke

a
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BBUAY TOTO UTO NIPH HATpeRe BO3HHMKAA MAACTHYecKas Aedpopmalns
VKOpPOUeHHs, B BOAOKHaX MeTaAAd MIPH OXAaKAeHHH B 3oHe II” moss-
MIOTCS PACTATHBAIOIINE HAUPSAKEHNs C, KOTODPHE MOTYT AOCTHTHYTH
BEAWYHHEl O, U BBI3BaTh IAACTHYECKYIO AedODPMALHIO YAAKRHEeHHT.
[Tocre MOAHOTO OCTHIBAHMA B 30HE HIHPUHON 2b, AGHCTBYIOT PacTATH-
BAIOIIIHe OCTATOYHBIE HATIPSXKeHWA G, (puc. 9.1, B}, KOTOpPEe ypaBHOBE-
LIeHEl CRUMAOIMHMHE OCTATOYHBIME HaOpsKeHHaMu, Ilupuba 30HH,
KOTOpas MpH CBapKe ILAACTHYECKH AehOpMHPOBAAACE, paBHa 2b,.

Ha ocHOBaHHM MHOTOUHCACHHBIX JKCIEPUMEHTAALHBIX U TEOPETH-
YECKHX MCCACAOBAHUN CAOKMANCE CACAVIOIHE IIPeACTaBACHUA O pac-
MPEASAEHUH OCTATOYHEIX HATIPSKEHUH O, B CTEIKOBHIX OAHOIPOXOA-
HEIX COEAMHEHMSX, BHITOAHEHHEIX AYTOBOH CBapKOH.

B nepAWTHEIX W ayCTEHUTHELIX CTAAIX, & TakK)Ke THTAHOBHIX CIIAA-
Bax, B KOTOPHIX CTPYKTYPHEE [IPeBpallleHusa AMO0 BOBCE HE [IPOMCXO-
Asit, ALOO 3aReplIaTCs MPU BRICOKUX TeMIlepaTypax, KorjAa o, = (,
Xapaxkrep paclipepAeAeHHA OCTATOWHBIX HaNpSKeHHH OAMHAKOB. Mak-
CUMAABHEIE PACTATHBAONINE HANPs>KeHUA AGMCTBYIOT B IIIBE H OKOAO-
UIOBHEIX 30HAX, [IpUYeM B HH3IKOYTACPOAHCTHIX M ayCTEHHTHEIX CTa-
AIX Oymax ™ Op & B THTAHOBEIX CIIAGBaX G, ., = (0.9...0,8)0,. boaee BEI-
COKHe YPOBHH HAHpSKEHHH O, B IOCAGAHEM CAyYae COOTBETCTBYIOT
MONIHBIM OEICTPOABMIRYIMMCH AyTaM. B aAIOMHMHUEBHIX CIIAQBax B
CpepHeH JacTd MAACTHMH HabAOAaeTCH XapakTepHas cepacobpasHas
thopmMa 3MOPLL C Opmay = (0,6...0,8)0,. Pacrdarusaroune HalpsaKeHAR
YPABHOBEIIEHSI CKUMAIOTIMMHY HANDAMKEHUAMHE B OCHOBHOM METAARE;
CpepHee 3HAYEHHUE ITOCASAHUX, 3aBMCANICE OT YCAAOUHON CHAR P H
UIMPHHE CRAPHON NAACTHHEH 2B, BRIpaskaeTcs IpUOAMIKEHHO CASAYIO-
mer (POPMYAOH:

Oex = Pye/ (2B).

HanpszreHus 6, AePCTBYIOT 10 BCEH AAMHE IIAGCTHH, 338 HCKAKUE-
HUEM KOHIIEBEIX YYACTKOR.

CTpyKTypHEIe NpPeBpAIleHAs, IPOUCKXOAAIIHe B MeTariax MpH TeM-
IEPATYpPax, KOTOPBIM COOTBETCTBYIOT O # 0, OKA3BIBAIOT BAMAHKE Ha
3HAYEHHUE HPOAOALHEX OCTATOUHHIX HaUpSKeHWH 6, HeM HUXe TeM-
[IepAaTypa CTPYKTYPHOI'O IpeBPallieHNUs, COIIPOBORARIOLIETOCS PaCIIi-
peHUeM MeTaAAd, TeM MEeHBINEe B 3TOH 30He OCTATOUHBIE PAacTATHBAIO-
ITHe HATIPSREeHWA O, [Ipy HHU3KHX TeMIepaTypdx IpeBpalleHnl {He
Beime 400 °C) BOZHHRAIOT CKUMAIOIIAe HAIPSDKeHH O, 30Ha CXHMa-
IOIUHX HAIPAKEHWH IIpU HAarpeBe H OCTHIBAHHU MCHBITLHIBAET CTPYK-
TYpHOe IpeBpaleHue. B OKOAOIIOBHON 30HE, TA@ HPOHMCXOAAT ILAAC-
THYECKHE Ae(ODPMAIMH, ASHCTBYIOT PACTATUBAIONIME HATPSIKeHWS,
BAM3KHE K O, OCHOBHOTO METEAAR. YCEAQUHAS CHAA Py, B TAKHX COEAH-

77



HEHUAX MOXKeT HPHOAUKATHECA K HYAID. B cRapHBEIX IIBAX, BRITIOAHEH-
HEIX B ACI'MPOBAHHBIX CTAASX AYCTEHUTHBHIM 3ACKTPOAOM, HANPSKEHHA
G, PacTArmparolilie, paBHEe @, ayCTeHHTa, a B OKOAOINOBHOH 30HE
CTPYKTYPHHIX IIpeBpallleHHH ¢, cxuMaromue. 1o KpasM 30HBI TIAacC-
THYeCKHUX AethopMalHH HaOpsOKeHWs O, pacTATHBaloliue, OAM3KUe K
O, OCHOBHOTO METaAA4.

[Nonepeynnie HANPSKEHUA Oy B COGAMHEHHAX, BEIIOAHEHHEIX AYro-
BOH CBapKOHW 3a OAMH IIDOXOA, 3aBHCAT OT CKOPOCTH CBADKH, AAMHE
W INHPWHE TAACTHH, VCACBHH HX OXA@KASHHA U 3aKpenaeHwda. OHHU
SIBASIFOTCA B3aMMHO YPaBHOBEIUIEHHEIMH H IIO3TOMY MOIYT OLITh Kak
PACTATMBAIOIIMME, T&K M CRUMAIOIIUMH, JHEYHTEABHEIE PACTATHBAIO-
e HANPSKEeHUS O, BOSHHKAIT OAHOBDEMEHHO € MAACTHYECKHMH
AedopManiaMy YAAMHEHHA B NEPHOA OCTHIBAHHS IIPH CBAPKe KOpOT-
KHX LIBOB B KECTKOM KOHType (HalpHMep, IPH YCTPaHeHHH AedeK-
THBEIX YYaCTKOB).

OcrarouHble HANPSKeHHSA B MHOFOCAOMHEIX CTHIKOBHIX INIBAX 33BH-
CSIT OT CRBOHCTB MeTaAAd, UHCAA CAOEB, PejK¥WMa CBApDKH H YCAOBHIH
3aKpenaeHHs. PacnpepeAesue MPOAOARHEIX HANPSKeHUH O, TOAYHHA-
€TCA MPUMEPHO TEM JKe 3aKOHOMEePHOCTAM, YTC H B OAHONDOXOAHEX
mBax. Pacnpepesenne monepeyHslX HaNPSKEHWA O, B MHOTOCAOMHKIX
mBax ¢ V-oO6pa3HoH pasjpeAkoil KpOMCOK 3aBHCHUT OT XapaKTepa 3aK-
peNASHHS CBAPHBAEMBIX MAACTHH. [IpH cBapKe He3aKpEeNAEHHRIX NAA-
CTHH BCAGACTBHUE MONEPEYHOHN YCAAKH OTAEABHEIX CAOEB H MOBOPOTAa
MAACTHUH OTHOCUTEABHO APYT ADYTa B KODHE HIBA HANPKEHHS G, > O,
a MpH TOAHIHHE NMAACTHH OoaAee 80 MM monepevuHhe HAMDAKEHUA MO-
TYT AOCTHraTh 3HAYeHNKH, BLI3HBAIOMUX paspyierne. HaoGopor,
IIPH CBAPKe IMAACTHH, YTAOBOH ITOBOPOT KOTOPHX HEBO3MOJKEH, a IO~
nepedHas YCaAKa NPOHCXOANT OeclipenaTCTBeHHO, B KOPHEe IMBa BO3-
HHKAIOT CKHMAaomMe HANPSKEHUs Oy B OCAGAHHX CAOSX WIBOB G, =
= (0,4...0,6)0,, B Haps>KeHWs ABAAIOTCA pacTarusaompMu. Harrpsixke-
HHA G, MOTYT ORITh KaK CKHUMAKOIAMHE, TaK i PacTATHBAIGIIHME, YTO
3aBMCUT OT PEJKHMMA BLITNIOAHEHHSN BAAHKOB BHIIIEAEKAITHX CAOEB.
B AerdHpoBaHHEIX CTAAAX B 30HE CTPYKTYDHEIX IIpeBpalleHWi HAIpA-
FKeHHS G, KaK [IPABMAO, CXMMAIOIIHE, & HA NOBEPXHOCTH [TAACTHH HA-
OpPSXEHHS O, ABAMIOTCA PAaCTATHBAIOIIMMH C MAKCHMYMOM Ha AMHHH
CIA&BACHHS.

B coepAHHEHHAX H3 HHU3KOYTAEPOAMCTHIX CTaAEH TOAIIHHOH AO
150 MM, BEIIOAHAEMEIX 3ACKTPOIINAKOBOM CBAPKOH € TAYDOKHM npo-
OAGBACHHEM, PACHPEASACHHME HANDSAKEHMH aHAACIHYHO HX pacipeae-
ASHHIO B CAHOIPOXOAHBIX COSAMHOHHAX, NOAYYdeMBIX AYIOBOH CBap-
KO#i. HanpsoreHus 0, 3HAYHTEABHEL, & Oy U 0, CYIUECTEEHHO MEHbUIE O,
Ilpu ToAlnMHe MeTasra Doaee 150 MM pacnpeapeseHHe HAIPSAKeHHNA

78



IO TOAI[HHE IIIBOB KpaliHe HepaBHOMEPHO, 0cOGEeHHO IIPH MAaAHX IIO-
FOHHEIX JHEPIHAX cBapku. 1o ocH IIBEa BCe TPH COCTABAAIOIIHE Ha-
OpfKeHHH pacTATHRAIOIIME, IPHIEM BCAGACTBHe 0GBLeMHOCTH Hanps-
JKeHHOTO COCTOSTHHA OTASABHEIE KOMIIOHEHTHL IPEBOCXOAAT O, Ha mo-
BepXHOCTH IIBOB HANpPIKeHHA O, OOLIYHO PACTATMBAlOIIHEe H UX 3Ha-
YEHHS] MAAHL, a O, CRHEMamomue BeananHol 0,56, u Goree. Taxo#t xa-
paKTep paclpeAeACHHA HallpAXeHHWH oOLACHAETCH COIPOTHBACHHEM
yCapKe HarpeToro MeTasAd [0 TOALIMHE CO CTOPOHH XOAOAHEIX yda-
CTKOB, @ TAKKe HEPAaBHOMEPHOCTEIQ HAarpeBa MeTasAda IO TOAIHMHE,
€CAHM OH 3HAYHTEACH. B ACTHPOBAHHEIX CTAAAX B 30HAX CTPYKTYPHEIX
NPEeBpalleHH, NPOHCKOAAIIHNX IIDH HU3KHX TEMIEPATYPAaxX, HAIPAKE-
HHSA O, ¥ 0, CXHMAIHe, B ayCTeHUTHOM I1Be HANDAXKEHHAS PACTITH-
BajoUIAe,

B HaxA€CTOUHRIX, YTAOBLIX ¥ TABPOBLIX CBAPHHIX COEAMHEHHAX
pacrpeacieHie HANPSKEHHH IIPH AYTOBO M 3ASKTPOIIAAKOBOH CBap-
K€ aHAAQTUYHO PaclPEeASACHHIO, XaPaKTePHOMY AAS CTHIKOBHIX COSAH-
HEHHH,

B O0pOAOABHEIX NPAMOAMHEHHEIX NiBaX 060ACYEK OCTATOYHHE Ha-
[IpPAXXKEeHHS IPUMEDHO TaKHe JXKe, KaK H B IAOCKMX IThacTUHaX. B ROAb-
LEBRIX OAHOIPOXOAHEIX CEapHEIX COSAMHEHMs X 0DOAOYEK HAa pacipe-
AeAeHHe HAIPIKeHHH, ASHCTBYIOMINX B MAACTHHAX, HAKAAAEIBAFOTCS
HaIpAKeHHUs, BO3HHKAIOIMe BCAGACTBHE COKpPAIleHHA METaAA’d o
OKPYRKHOCTH M H3ruGa 00oA0ukH, B pesyarTaTe HANPAKCHHMA BAOAB
IIBa CHHKAIOTCA IO CPABHEHHIO C TAKOBEIMH B IAOCKHMX IIAGCTHHAX.
HanpsizeHHs mollepek LIBa ¢ BHYTPEHHEH CTOPOHEL 0D0AOYKM U3-3a
13r0a OKA3LIBAlOTCA PACTAHBAIOIIMMY, 2 Ha IOBEDXHOCTH METAAAA
C HAPYKHOH CTOPOHEI — CRHMAIOIIHMH.

MHOrocAOHHHE KOABIEBHE COSAHHEHHMS MOTYT BHIIOAHATHCH C
Pa3’AeAKoM KpOMOK HApyXy U BHYTPE o0oaouku. B mepBoM caydae B
KOpHe 1Ba YacTo 00pa3yioTcd 3HaYHTeABHEIC PACTATHBAIOIIHE Molle-
PEYHEIE HANPAKeHHS], CHOCOOHEIe BRI3BATEL pa3pylucHHe miBa. [Ipu
ETOPOM BaPHAHTE PACHOADMKEHHMS PABASAKH KPOMOK DOA€e BEPOATHO
0bpa3zoBaHMe CHUMAKIIKX NOoNepeyuHHX HAOps)KeHHH B KOpPHE LIBA,
KOTOPHIA B 5TOM CAyYae HaXOAWTCH CHAPYXH.

PacnpepereHle HANPSKEHHUH B KPYTOBHIX OAHOIIPOXOAHBEIX COEAU-
HEHUNX NAOCKHX 3AEMEHTOB 3aBHCHT OT CBOUCTB MeTaAAd, papuyca
[IBa U XXECTKOCTH BHYTPEHHErO M BHEHIHEro CBAPHBAEMHX JAEMeH-
TOB. B MeTaarrax, He HCIOBITHBAKIINX CTPYKTYPHBIX IPEBPAllleHHH,
OKDY’KHEIE HATIPSJKEHHUS O, BAOAL [IBA B 30HE IIAACTUYECKHX Aediop-
ManuH HIMpUHOH 2b; GAMIKY 0 BeAHYHHE K HAlPAKEHHSAM G, B IIpA-
MOAMHEHHHX mIBax. PaapylarbHEIE HaNPAKEHHA O, MOFYT H3MEHATHCH
B IIMPOKHX NPEASAAX OT HYAEBHIX ACQ PACTATHBAIOLIHX, OAMIKHX K
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HpeAeAy TeKydecTH MeTaaad. [Tocaepmue Goaee BEepDOATHEH B LIBAX
MaAOTO DAAMYCa, € BO3PACTaHueM KOTUPOFO PaAHAABHEIE HATIPAKeHHH
YMEeHBIIaOTCS.

flpu ocecHMMeTPHYHOM HarpeBe R IEeHTPAABHON Y48CTH TOYCYHEIX
CBAPHBIX COSAMHEHMI OCTATOVHEIE HATIPAKEHHUA O, U G, IPHUMEDHO
PABHEL M ABASIOTCA DACTATHBAIOINUME. B THTAHOBEIX M aAIOMEHHEBEIX
CIIAABaX MaKCUMAaALHEIE HANDSKEHUA B HeHTPAABHOH 4acTd MeHbIle
rnpeaead TeKyuecTd. [IpH mepexoae OT 30HK HAACTHYECKHX AedopMa-
IHMH# K OCHOBHOMY METaAAY HAIIDMKeHUS G, MEHAIOT 3HAK ¥ CTAHOBAT-
CA CRUMAKIHMMH; PAAMAALHEIE HANDIKEHUS §E OCHOBHOM METAAAE Da-
CTATHBAKMINAE K 110 a6COAIOTHON BEAWYHHe NPHOAM3HTEARHO DABHHI
OKPYKHEIM G,

B CTHBIKOBEIX COESAHHEHHSIX CTEDIKHEH, BHITIOAHAEMEX KOHTAKTHOHN
CBAPKOH, HAa MOBEPXHOCTH B OCEBOM HANPABASHHH ACHCTEYIOT CIKUMA-
IOIIHe HanpskeHud ¢, B rayOune MeTaara IO OCH CTepXXHEH HMeloT-
Cf TPEXOCHEIE PACTATHBANINHE HAUpAXeHUA. C yBeAUUYeHHEM AMa-
MeTpa CTepXHel M rpapHeHTa TeMIeparyp N0 UX AAHHE OCTATOYHEE
HAIPAKEHHA BO3PACTAIOT. o

QOcrarouHble HANPSKEHUS B CTAASX M CTIAABAX AdJKe IIPH 3HAYeHH-
f1X, OAH3KHX K O;, YCTOHUMBEL BO BpeMeHH. PeArakcains HanmpsaXKeHul
IpoTeKaeT KpaHe MEAACHHO M MOXeT COCTAaBHTE AHIIE HECKOALKO
npoueHToB. [logBAeHNe AOTIOAHUTEABHEIX ASQOPMAIMA NPOHCXOAHT
BCAGACTBHE PAaCHaAd HEeYCTOMYMBBIX CTDYKTYD, HANPHMED OCTaTOYHO-
ro ayCTeHHTa.

PaccMoTpeHHEe 3peCh HANPSKeHUA H Aed)OPMallMi OTHOCATCH K
CAYYESIM, KOTAG B COEAHHEHMAX OTCYTCTBYIOT KakHe-AMG0 AeheKThl.
B CTHIKOBHIX COSAMHEHHSX CTaAeH IPOAOABHAA IAACTHYECKad Aedop-
MAalMA COCTABAAET OKOAO 1...2%. IIpM HaAMYUM KOHIEHTPATOPOB B
30HEe IAACTHYECKUX Ae(hopMAallMi, CBApPKEe B JKeCTKOM KOHTYPE H 3Ha-
YHTEABHLIX YTAOBEIX [E€PeMENeHHAX BO BPEMA MHOTOCAOMHOM CBap-
KH MAICTHYECKHE Ae(DOPMAlMH MOLYT COCTAaBAATE AECATKH IMPOIEHTOB
¥ BHI3HIBaTh Pa3pylIeAHe MeTaAAOR.

INepeMemenus 5AeMEHTOB KOHCTPYKIHH yAOOHO paspeAHTL Ha He-
CKOABKC BHAQE!

& [epeMemIeHHs B MAOCKOCTH CEBAPHBAGMEIX [IAACTHUH, BRKAIOYA-
wipe B cebda H3rub, NOBOPOT NAACTHH GTHOCHTEABHO ADYT
ADYT&, HOCTYNATeABHEIe NePEeMENEHH, IDOACALHOES H TIOIIe -
PeYHOe YKOPOUYEHHE;

B [epeMeunequs, CBA3aHHBIE C YTACBLIM NOBOPOTOM 3AEMEH-
TOB CBAPHEIX COSAMHEHHH (HanpuMep, oBpazosaHue rpuGo-
BHAHOCTH NPH CBAPKE TABPOBOTO MAM HAXAECTOYHOTO COSAH-
HeHM, H3ruh AMCTOB IPH CBAPKE CTHKOBOTO COEAWHEHHS);
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* [epeMellleHHA, BBI3Ba&HHBIE H3ru0oM GaAOUHEBIX KOHCTPYK-
IHH BCAGACTBHE YCAAKH MeTaAAa CBADHBIX COeAMHEHHH B
MPOACABHOM H [TONEePeYHOM HANPABACHHAX,

¥ CKpYYHBaHME OTHOCHTEABHO IIPOACALHOH OCH B OaiKax M
IpPOINIeAAeDHOCTE B CBADHBIX 3A€MEHTaX THIIA naHeaAe# u
pam;

L norepd YCTOf/’I‘H/IBOCTH AMCTOBRIX 3A€MEHTOB ITOA, AeﬁCTBHEM
CRKHMAIOLIUX HANPAKeHHH {HOPMEl KOPODASHHA B PEe3YAER-
TaTe NOTePH YCTOHYHBOCTH BeCkMa PasHOOOPasHH);

L] nepeMelleHHUS B oBoAOUKAX IIDH CBAPKe KOABLEBBIX, IIDO-
AOABHEBIX, KDYTOBHIX H KPHBOAMHEHHEIX LIBOB.

B CAOKHBIX KOHCTPYKIHMSX THIa CTAHHMH HAHM DAOKOB ABHraTeAaeil
OAHOBPEMEHHO MOTIYT BO3HHMKATh [epeMelleHHA HeCKOABKHX BHAOB,
OXKA3LIREI0IIME B3aMMHOE BO3ACHCTBHE M UCKaxKarwolue opMy KOH-
CTPYKIIHMH.

Pasaanuaror nepeMeIneHus BpeMeHHbI@ (B MPoLecce CBAPKH) U oc-
TATOYHEIE {IOCAE IOAHOTO OCTBIBAHHSA KOHCTPYKUHH). OCTaTOYHEE
nepeMemeHus B GOABIIMHCTBE CAY4YaeB ONPeAEAsTIOT MeTOACM (DHEK-
THBHBIX CHA, 3aMeHAd AeHCTBHEe YCAAKM METaAAd CHCTEMOH (PHKTHB-
HEIX Harpy30K, IPHACKEHHBIX K KOHCTPYKOHHU. [IpH 3TOM #MCHOAB3Y-
0T BAXKHOE AOQTYIeHHEe 0 NOCTOSHCTBE AedOpPMABUE MeTaAAd [0 AAM-
He CBapHEIX COSAHHEHWH, XOTd, CTPOFro TOBOPS, Ha KOHI[aX CBAPHEIX
COSAMHEHHH 2TO AONYIOIeHHe B OTHOLEHMH HEeKOTODRIX BHACE Aedop-
Mall He COBAIOAReTCH.

JKcnepumeHmMaAbHoe onpegeseHle CobCMBEHHBIX HANDAXeHUl u
nepemeujeHuti B CBAPHEIX KOHCTPYKUMAX MOXXeT OLITh BEIIIOAHeHO (hH-
BMYECKHMHA METOAAMH, OCHOBAHHEIMH Ha SBACHHAX (POTOYIPYTroCTH,
MATHHTHOCH NIPOHHLIAEMOCTH, IPOXOXKASHHS YALTPa3BYKa, OTPAKeHHUS
PeHTIeHOBCKUX AydYel, i MeXaHW4eCKHMH, OCHOE&HHEIMH Ha HaMepe-
HHHK NepeMeLeHn! ¢ IOMOINLI0 AATYHKOB 3A€KTPOCONDOTHBACHUS,
MHAVKTHBHHIX M €MKOCTHBIX A@TYHKOB, @ TalkKe aethopMOMeTpoB Me-
XAaHHYECKOro THIIA.

OnpeaeAeHNe BpeMeHHHX aedOpMalnuil MeTasia B OKOAOMUIOB-
HOH 30He B IIpOIlecce CBAPKU NPOH3BOAAT AHQHpepeHmHaABHEIM
meTop0M. [Ipubop, umeroiunii Oasy aauHok 10...25 MM, pacnioaara-
eMYIO IlapaAAEABHO OCH LUBa, PerucTpupyer aedopMannn popMo-
M3MEHEHHS £y BO BPEMEHH, KOTODKE CAAraiTCs U3 TeMOCPAaTyPHOU
cocrapaswme g5 1 pAedOopMallMi MeTaaAa MMOA AelCTBHeM BHYT-
PeHHHUX CHA &

€4 =€5+E.
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Puc. 9.2. Pacnonoxenue M3amepWTesbHEIX 633 U CXEMbl pa3peskM
ANacTWHBl NPX OOPefENEHN OCTATOHHER: HaMpPAXeHWIA
«rpefenxoiy (a), Ha nonepeddblie nonocet (6) u kBappaTth (8):

b; — wuprHa Nonoc; L,, ~ PAcCTOAHWE MeXQy COCeOHUMKU TapamMu
Bas0BbIX TOYEK

BpeMeHHEIe IepeMereHHs OIPEASASIOT C IOMOIIBI0 HHAHKATOP-
HEIX FOAOBOK, AATYHKOB [I€peMelleHHH ¥ APYTHX CHelMaALHBIX MpH-
H0OpOB HeNpPEepHBHOrO AGHCTBUA. AAST YMEHEBIIEeHHA pa3Mepos ofpas-
OB HAH YBeAWYEHHA IlepeMelleHHH B AaBOpaTOPHHX YCAOBHAX HC-
HNOAB3YIOT METOA MOAEAHDOBAHHS,

Hau6oaee MIHPOKCE pACIpPOCTPaHeHUe IPH ONPeASASHHH OCTAaTOu-
HEIX HANDSKEHHH HOAYYHAH MEeXaHMJYeCKHe METOARL, OCHOBAHHEE Ha
pa3speske meraraa (puc. 9.2) 1 0cBODOXKAGHHHU erg OT HANPIKEHHH.
Ipu 5TOM perscTPUPYIOT BOZHUKAOMHE Ae(pOpPMAIMH METaAAA M IO
HHM BEUHCASIOT OCTaTOYHBIE HANPSKeHHS. MaMepenne OAHOOCHHIX
HAIPOKeHHH MPOM3BOAAT HepaspyImaloliHM MEeTOAOM, OCHOBAHHEIM
Ha ¥M3MeHeHWH MArHMTHON NPpOHHLAEMOCTH MeTaAAa,

Tak Kak 0AHOOCHHE HAINPSIKEeHHUS] B MAACTHHAX He3HAUYHTEALHO
H3IMEHdIOTCA [0 AAMHe, TO pa3Mep 0a3skl H3IMepeHWUsi MOXHO BROH-
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paThk GoAbwHM, BIAOTE AC 100 MM, I'locae HAYAABHEIX W3MepeHWH C
ITOMOMIBI0 AATYHKOB HMAH CBEMHBIX MeXaHHYeCKHX TEH30METPOR,
[IPOM3BOAMMEIX C ABYX CTOPOH IAACTHHEI, €€ pa3pe3aloT Ha IMOAOCH
(puc. 9.2, a), mupuHa by KOTOPHIX B 30HE 3HAYMTEABHHX IDapzHEHTOB
AOASKHA GEITH MEHMMAABHO BO3MOXxHOH. [TocAe DAaspeskKH H3MepEeHUs
MOBTOPAIOT ¥ 10 PA3HOCTH NOKa3aHUl NpUOODOB OINPEASASIOT BO3-
HHKIITYIO B pe3yAbTaTe pa3pe3kH aeopManHio MeTaAAd E,, a 3aTeM
BRI9HCASIIOT OCTATOYHEIE HANIPAARKCHUS:

Oy oer = ~E5E, {9.1)
rae E — MOAYAB YIPYTOCTH MeTaAAd.

OpAHOOCHEIe OCTATOYHHE HaNPsDKEHHA B OaaKaX ONPeAeAsIoT my-
TEM pPa3pe3KM WX Ha ITOAOCH HAM COCTPATHBAHHS CAOEB.

Korpa HanpaBAeHMS TAABHEIX OCell HeM3BECTHHI, M3MEpPeHHS Mpo-
H3BOAST B TPeX HallPABACHUAX, HCHOAB3YA AHOO PO3eTKY AQTUMKORE,
Aubo Haznl mop MexaHuueckud Aedopmomerp. I'lpu onpeaeaeHun
ABYXOCHHIX OCTATOUYHBIX HAIPA’KEHHN Ha HOBEDXHOCTH MaCCUBHEIX
TeA OCYIIECTBASIIOT NIOADE3KY MeTaird. ABYXOCHBIE OCECHMMETpHY-
HEIe HAlpPAKeHHA ONIPEAEATIOT IIyTEeM IIOCAEAOBATEARHOIO PACCBEPAH-
BaHUs OTBePCTHH C H3MepeHHeM Oa3. B KadecTBe MeXaHHMYECKOro
CcHeMHOTo AehopMOMeTpa MOAYYHA PACIpPOCTPaHeHue Ipubop, paspa-
OorarHbil B MI'TY um. H. 3. baymMaHa, B KOHCTPYKIIHE KOTOPOrQ IpH-
MEHAEeTCH MHAMKATCDHAN roA0BKa. MiaMepsaesmnuie 6a3kl MOIYT HMETH
pasmepnt 10...100 MM, Pazbpoc nokasaHd# NpHOoOpa npu DOBTOPHOW
YCTAHOBKE He Npesninaer 1 MKM.

OnpeaeaeHHE TPEXOCHHIX HANDPSXXEHWHA CBA3aHO C HEKOTODHIMH
CAOJKHOCTSIMH, TaK KaK Tpe(yeTcs YCTaHOBKAa TEH3OMETpPOB B TAYOH-
He MeTara. HanboAee YHUBEDCAABHEIM ABAAETCA METOA, IIPH HCIIOAR-
30BaHUH KOTOPOro B METaAAe CBEPAST TAYDOKHE OTBEPCTHH AHAMET-
pPoM 5...8 MM, OKAHYHEBAIOUIHECA B 30HE IIPEATIOAATAEMOTC M3MepPEHH
HANPAKEeHNA. B 0TBepCTHA YCTAHABAMBAIOT IPOBOAOYHLIE TEH30MeET-
PH (IPHKAEHBAIOT, 3dAHBAIOT 3MOKCHAHOM CMOACH MAM 3aKpPeIIAAIOT
Ha pe3b0oBEIX BCTABKax). [Tocae BuIpe3kH CTOADMKOB MeTaaAd AHa-
meTpoM 30... 40 MM ¢ TEH30OMETPaMH NoCepeaHe IPOU3BOAAT TIOBRTOP-
HOE H3MEpeHHe H ONPEASATIOT aAehOpMAlKH, IO KOTOPBIM PACCYUTHI-
BaiOT HaNpAKeHHH,

QcTaToyHHe TepeMen[edis HaXoAaT ¢ NpUMeHeHHeM OOBUYHEX
H3MEDHTEeALHBIX HHCTPYMEHTOB: AHHEeEK, M3MePHTeALHEIX ASHT M HH-
AHKATOPHRIX TOAOBOK. AAsi HTOH IleAH CHMMAIOT TakKe npoduacrpam-
MBL, H3MepAOT NPOrubal ¢ IOMOUIBIO OTBECA MAH HATHHYTOM CTPYHE
" T.A
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Bausirue cBapouHbix geopmauul, ranpsokenutl u nepemewenuil Ha
Ka4ieCTBO CBAPHEIX KOHCTPYKLUHWIH IPOSABASETCA KaK MPH UX H3TOTOB-
AGHUH, TaK U B Npollecce 3KCIAYaTaliMH.

IThacTHyeckre apedopMaliiid METAAAd B COUETAHHH ¢ TEPMHYECKHAM
BO3AeHCTBHEM CBApKH BEI3HIBAKT PAABHEIM 00pazoM M3MeHEHHe
CBOHCTB METaAAda.

BAngHHMe mAACTHYeCKHX AedopManyii H OCTATOYHBIX HANPSAKeHHH
OOHIYHO PACCMATPHBAIOT COBMECTHO. [lepeuncAuM OCHOBHBIE CAyYaH
Ux HeOAATONPHATHOTO IIPOSBACHHA.

1. M3aMeHSAIOTCS TeOMeTpHYeCKHe MapaMeTphl B CHHXaeTcd TOod-
HOCTE MeXaHW4eCcKoH 06paboTKH AeTanrel, HMMEN[HX OCTATOMHEIE Ha-
npsxeHnA. CyHiecTBYIOT ABa OCHOBHEIX BHAE BAHAHNSA MeXaHHYeCKO
06paboTKH Ha TOUHOCTE AeTaAel:

2 cpeM HAIIpAXXEHHOro MeTannd BRI3BIBAET Ilepepacrpejpeae-
HHEe OCTATOYHBIX HANPAXEHHH, OAHAKO OHO He OOHApPYIKU-
BaeTCA B lponecce 0OpaloTKH, TAK KaK leDEeMeLIe NS AeTa-
AM HEBO3MOXXHEI BEHAY €€ 3arpenieHus. Ilocae ocBoBOX -
HUs o6paGoTaHHOM ASTAAM W CHATHSE €e CO CTAHKa OHa Ae-
dopMUEpYeTCca # TepsieT TOYHOCTE, KOTOpad OBIAA AOCTHTHY-
Ta IpH 00paboTKe;

#  CbeM HalpSAReHHOTO METAAAA BEI3hIBaeT AehopMUpPOBaHMe
ASTAAM HEeTIOCPEACTBEHHO B nponecce 06paboTku,

2. OcTaTo4YHble HANPAXKEHUA CYMMHUDYIOTCH C HAIDARKEHHAMH,
06YCAORACHHBIMH Harpy3KaMy, B Pe3yAbTaTe 4ero BO3HHMKAIOT IIAACTH-
geckue AedOpPMAINY, KEeCTKOCTE AeTAAH OKA3LIBAeTCs MeHBIe pac-
YeTHOH, TIOCAE CHATHA HAIPY3KH M3MEeHSIOTCH MeoMeTpUYecKe napa-
MEeTDBI M TOYHOCTE 3AEMEHTOB KOHCTPYKUHH,

3. IThacruyeckre AeOPMAlMM METAAAY, F0 CTAPeHHe H OCTATOY-
HEIe HaIps’KeHHd B KOHI@HTDATOPax CHHXAKT AcOPMALHOHHYI)
CIIOCOOHOCTE 3AeMeHTOB CBAPHEIX KOHCTPYKIHI IPH CTATHYECKOM Ha-
[PYKeHHH.

IMaactrvaeckue pehopManii MeTaaAa B Mpollecce cBapKU Hanbo-
Aee 3HAQUWTEABHH B 30HAX KOHIEHTPAUMH HAINDSIKEHHI TP Mepece-
YeHWH HeNPOBaDEHHEIX 3A€MEHTOB, TPEIIMHAX, 30HAX Pe3KOTo HiMe-
HEeHHsA CeYyeHuH H T.II.

BcaeacTere AechopMaLHOHHOIO CTAPEHHA CYIECTBEHHO BO2pPacTa-
IOT IPEABA TEKYYECTH METAAAZ M CKAOHHOCThL MeTaaAd K AOKAAM3AlIHN
MAACTHYECKUX aedopManMii, a TaxKe yMeHBIIAeTC IIOAHas aedopMa-
M AO paspyuieHns. COKpalaeTcs yeTOHYNBOCTL 06pasoB K YAAD-
HoMy H3THOY. OcoBeHHO 3aMeTHB 3TH U3MEHEHHUS IMPH HCHLITaHHSX
B YCAOBUSIX HH3KUX TeMIEepaTyp.

84 '



OTpHUATEABHOE BAHAHME CBAPOYHHYX HAMPIKEHUHA Ha NPCUHOCTH
COSAVHEHUH IIPOABASETCA B TOM CAYYAE, KOTAA MATeDHAA HAXOAHUTCA
B XPYIKOM COCTOSHWH,

IMpu NAACTHMYHOM COCTOSHHH MATEpPHaAd CBAPOYHBIE HAIDSIKeHHs
He ABASIOTCA ONMaCHBIMH C TOYKH 3PEHMA BOSHUKHOBEHUA PaspyMeHHI.

4, KecTKasa CXeMa TPEXOCHEIX PaCTATCHBAIOIIHX OCTATOYHEHIX Ha-
npsiReHu# cnocofHA BBEI3BATL pa3pylIeHHe MeTasrd Ge3 CcymecTBeH-
HOUl MAACTHYECKOH AedpopManus.

5. Tlop, BAMAHMEM OCTATOYHEBIX PACTAFHBAIOHIAX HANPSKeHUN CHH-
>KaeTcs NPOYHOCTL CBADHEIX KOHCTPYRIHH IIPH NNepeMeHHBIX Harpys-
Kax,

6. Tlpu ASHCTBHH CRMMAKIIHX OCTATOYHRIX HANPKEHHI CHIDKA-
€TCA YCTOWYHBOCTE TOHKOCTEHHBIX 3AeMEHTOE CBAPHEIX KOHCTPYKITHIMA,
Hepeaxo noreps YCTOMYMBOCTH TOHKOAMCTOBLEIX 3A€MEHTOB CBA3aHA
TOABKO € OCTATOYHHIMHM HaTIPKeHHAMH.

7. B 30HaX ¢ OCTATOYHRIMH PacTATHBAIOHMMH HANPAKEHUSIMH U
IAACTHYECKHMH AedopMalUaMi MHTeHCHGMHUHUPYIOTCA NpOLecChl
KOPPOG3MH H KOpPPO3HOHHOIO pacTpecKHMBaHMd. B psAape caydaes mpe-
oDAapaolee BAMAHHE Ha 3TH IPOLECCH OKAa3HBAKT MAACTHYECKHE
AehopMaluu.

8. B cBapPHHIX KOHCTPYKIIMAX BCAGACTEHE HAAHMYNA OOBEMOB METaA-
Ad ¢ DOABIIMMY OCTATOYHEIMH HAIPSXeHWAMN HaKalAMBAeTCd 3HaYH-
TeAbHas IOTEeHIHAABHAA JHepryusa. Pa3BHTHe HAYaBIIWXCA HO PA3HLIM
NpHYHHaM pa3pylieHHH MOJKeT IPOHUCXOAHTL TOABKO 3a C4eT HaKoI-
AeHHOH IOTeHIIUAALHOH IHeprui.

9. PoAb OCTaTOUHEIX HANPSUKeHHH HApAAY ¢ APyTHMH (akropamM#
CTPYKTYPHl H COCTOSHHSI METAaAAa ABARETCA pelndioiiell B o6pazosa-
HYH U PA3BUTHH XOAOAHBIX TPELUHH,

CyIeCTBYIOT TPH NPHHIUMIINAARHO BO3MOJKHEIX coco0a BAMAHUA
Ha CBapOYHHIe AechopManiii U Hanps>KeHHs, HCIIOAB3YEMEIX B DA3AHMY-
HEIX MemMOogax CHUWKeHUA OCMAMOUHEX HanpsuXerull, naacmudeckux
gegopmauult ¥ nepemeujenutl oA BAHSHHEM CBapKH:

*  yMeHEIICHHEe IAACTHYeCKOH AethopManuy MeTaAra Ha CTa-
AMM €ro HaTrDeRa M OOReMa MeTarAd, YUaCTBYICLIETO B IAAC-
THYeCKOH AetbopMaliui (06LIYHO Ha ITOH CTRAMH CTPeMATCA
YMEHBUINTE AeOPMALHH YKOPOUSHHS, TAK KAK B OCHOBHOM
OHHU ABASIOTCS IPHYHHOM YCAAKH ASTAAM [IOCAE ee MOAHOTO
OCTBIBAHHUA);

B ypeAHYEHUE MAACTHYECKOH AehopMaliHH YAAMHEHMSE MeTan-
Ad Hd CTAANH OCTBIBAHHMA HAH ITOCAE ITIOAHOIO OXALKACHHNA B
TeX 30HAaX, TAe TIDHM Harpeke BO3ZHWUKAHN MAACTHYECKHE Ae(bop-
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MauMy YKOPOYeHU] (ecAl YaAHHEHKE OYAET PABHO YKOPOYE-
HHIO, TO OCTATOUYHEIE AedOpMAIUH OKaKYTCA PABHERIMH

HyAo);

= KOMIIeHCALHA BO3HUKAKMINX AchopMalAl 3a CHeT CHMMEeT-
PHYHOTO PaCMOAOKEHNS NIBOB, IIPEABAPHTEALHEIX OOPaTHRIX
AedopManHit ¥ T. 1.

CymiecTByeT HECKOABKO METOAOB YMEHBIIEHUS OCTATOMHBIX HAMpPs-
HKEeHUH, .

[fpepABapHTEeABHHH ¥ CONYTCTBYHMHUE MOAOTpER
OPH CBapKe YMEHBIIAeT IAACTHYeCKue AehopManliil YKopoYeHus
MeTasrd. B HeKOTODHIX CAYYadX, €CAM BCASACTEHE MOAOTPEBa CBApKa
BHITIOAHAETCH Ha MOHHKEHHEBEIX HOFOHHHX JHEPIHAX, YMEHBLIIAeTCS
pa3Mep 30HH MAACTHYIECKH AePOPMHEPOBAHHOrO MeTaAAd. [IpH NOEH-
HIEHHN TeMIepaTyphl NoAorpeBa 3¢h¢deKT CHUPKeHHS OCTATOYHRIX Ha-
NPAXEHUH ycHAHBaeTcA. [1oACIpeB A0 BEICOKMX TeMIIEPATYP HCKAIO-
yaeT 00pasoBaHHe 3HAYMTEABHEIX OCTATOYHHX HanpsxeHui. OH OKa-
3RIBAST 3aMETHOE BAWAHHE Ha OCTATOYHLIe HANPAKEHWS, BLHI3BAHHHE
CTPYKTYDHEIMH OPeBpAEHHAMY, H BEANIHHY ITPEASAd TEKYUeCTH Me-
TaAAl BCAEACTBHE YMEHBUIEHUS CKODOCTH OXAAXKACHHA. 3aMepAcHHe
OXAQKASHUA CHHMAKaeT OCTAaTOYHBE HanpsaxkeHus. OAHOBPEMEHHO C
yMeHBbIIeH#eM MAKCHMAALHBIX HANPAREHHH MOAOTPEE B PAAE CAyYa-
B OAaronpHATHO BAMSAET Ha CTPYKTYPY MeTarAa CEApHBIX COeAMHe-
HHUH,

IIpokxoBka MeTaAAad BHIIOAHSRTCA HENOCPEACTBEHHO HOC-
A€ CBApKH II0 TOPAYEMY METAAAY HAH NMOCA€ €rQ IHOAHOIO OCTEHIBA-
Husn. baaropaps ocapke MeTaAAd B HATPABACHHH yaapa MPOUCXOAHT
ero pasjaya B NepHeHAUKYAADHBEIX HaOPaBAHHSAX, YTO CHHIKAeT
PACTArMBRIOIIHE HANPSKEHHA MAM A@JKe BHI3BHIBAET CXaTtue. TayGwu-
Ha pacupocrpadHeHHa adhdexra 0poKOBKH, 00BYHO COCTABASIONIAN
meHee 10 MM, 3aBHCHT OT (QOPMEI HHCTPYMEHTA H MOIIHOCTH VAQ-
pOB. M3BeCcTHH CAy4Yal OTPHIATEABHOTO BAMSHHS NMPOKOBKH HA Ma-
ACHIABCTHUHKE MeTaAABl BCAGACTBHE YpPE3MEepHOro Hakaend, [Ipe-
HMYIIECTRBO MPOKOBKH MEPEeA APYTUMMH METOAAMH YMEHBLIEHHN OC-
TATOUHHIX HAIPSXeHHH COCTOHUT B MaHeBPEHHOCTH H IpPOCTOTe
0BOpPYAOBAHHA.

[TpoxaTka 30HK CBAapHOIO COEAMHEHHSI HAH 00-
KAaTKa NOBEepPXHOCTeH POAHKAMH YMEHBIIAeT PACTATHBAIO-
L[He HAIPAKEHHS, & IPH 3HAUHMTEABHHIX AABAEHIAX MOXET COSAABATH
C>REMAOIFe HaNpsKeHHdA, OAH3KHe K DpPepeAy TEKyYeCTH MeTaaAd.
[NopobHan o6paboTKa HMeeT NPEHMYIIECTBO Tlepep, MPOKOBKO Haaro-
ABpA DoAbIell paBHOMEDHOCTH AebOpMAIIMH, CTAaTHYeCKOMY Xapakre-
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PY NPHACKEHH AGBACHHAS H BO3MOKHOCTH [IAABHOTO DETYAMPOBaHHSA
YCHAMSA.

MpuAoXeHHe HAFPY30K K 2AeMeHTaM CBAPHHIX
KOHCTPYKL U BO3MOXHO B Hpollecce BRINOAHEHHA CBAPDKH HAH
IOCAe MOAHOTO OCTBIBAHMSA CBApPHEIX COoepMHeHHH. [TepBuiii npuem
APUMEHSIOT KpaiHe peako. MeToAbl CTATHYECKOTO HaPpYReHHS 1pep-
YCMATPHBAIOT PAcTAXKeHHe HAM U3rub ¢ 06pa3oBaHueM PacTHrMEBAK-
IIHAX HANPSDKEHWH B 30HAX, TA€ OCTATOMHHIE HAIDSIKEHWS MakKCHUMaAb-
HEL [IpH CAO’RKeHHH HANpKeHHH H AOCTIDKEHHH NPeASAd TeKyUecTu
BO3HHKAIOT MAACTHIecKHe aAedopmManii. [ToaAHOe CHATHE OCTATOYHEIX
HANpsKeHHH MOXeT OLITE AOCTUTHYTO, ©CAH Harpy3Ka IIpH PacTsarKe-
HHH BHI30BET TEKy¥eCTh BCETO CEeYEeHHs DAEGMEHTA, OAHAKO TaKHe yC-
AOBHA TPYAHO O0eCHedHTE.

YacTHRIM CAYYAEM ABAACTCA AMHAMHYECKOE NPUAOKEHHE HAIPY30K
nyTeM HpUMeHeHHs BHODanMM CBaPHHRIX KOHCTPYKOUH, 3aMeTHOe
CHUKEHHe HANpAXeHHH INPOMCXQAHT TOTAR, KOFAA OHH IIPEeBLIIANDT
ImpeAeA BHHOCAMBOCTH MeTaAAa. BO3MOJKHO BBepeHHE YABTPA3BYKO-
BEIX KOAeOaHHK AAS CHHJKeHHMS HalpsXXeHHH, OAHAKO 3TOT METOA
MaAO HCCASAORAH.

TepMoMeXaHHIEeCKHN MeTOA CHHXEHHS OCTa-
TOYHHX HAaOPAXEeHHH OCHOBAH HA TOM, UTC ABIJKYLIMMHCHA
TOPEAKEMH HAM HHAYKTODAMH CO3AAIOTCH ABa IATHE& HArpPeRa AC
remueparyp 150..200°C. Paciunpesue HarpeTwx 30H MeTaaaa B
HAMPABASHHHM BACADL IIBA CO3AAET AOIIOAHMTEALHOE PACTAKEHHE B
30HE OCTATOYHRIX PACTATHBAIOUIHX HANDSKEHUN ¥ CIRATHE B Mep-
MMEHAUKYAADHOM HanpasaeHud, Takasi cxeMa AeHcTBus Cua Oaaro-
NPHATHA B OTHOLIEHHWH Pa3BUTHA HAACTHYECKUX Aechopmanuii. He-
NOCPEACTBEHHO 3a HArPeTHIMHA IATHAMH ABMIKYTCS AVUIEBHIE BOAS-
HEIE OXAAAMTEAHM. AAHHEIH MeTOA NMO3BOASeT CHH3WUTL HANPAKEHNs
B 30HAX, TA€ OHM MAKCHMAABHH], HO He of0eclieudBaeT IOAHOTC CHA-
THS HaOpIXeHHH, '

OG0PYLOBAHUE, MATEPWANDI i OBPA3LbI

Anst BEmoaHeHHs aafoparopHor paboTh norpebyrores:
2 CBAapOYHHIA BHIpIMUTeAR {THIIa BCBY);
6aAACH C aprOHOM;
rasoBas ANNAapaTypa (peAyKTOpP, POTaMeTp, MAHOMETP);
cBapo4Has ropeaka (tnma PTA);
TOPH30HTAABRHHY pe3epHBIH CTAHOK;
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mMeXaHuyecKnl pehopMOMeTp;
WITAHTeHIMPKYAD;
MOAOTOK H KepH;

obpasusl U3 HE3KOYTAEPOAHCTOH cTarn Mapok Ct3—CT10
TOAIIMHOM 3 MM ¢ pasmepamu 100 x 200 mm.

NOPAAOK BbINOMHEHWA PABOTHI

1, O3HaKOMETECE C METOAOM OHPEASASHHS OCTATOYHEIX HAIlpsIKe-
HHUM, OCHOBAHHEIM Ha pa3spe3Ke MeTasra U OCcBODOMKASHHH ero OT Ha-
[IPSKEHAH,

2. O3HAKOMETECE C KOHCTPYKUMER U NPUHOHNOM AeHCTBHA MeXa-
HuyecKoro pedopMoMeTpa.

3. Ipor3BeanTe CBAPKY NAACTHH BCTHIK C MIOAHBIM ITPONAABACHHEM,

4, Hanecure Ha cBapHOH o0pasel| ceTKy 6a30BHX ToYeK (puc. 9.2, §)
AMT U3MEpeHHs lepeMemeHnH.

5. M3MmepbTe ¢ noMomeio aAepopMOMeTpa pAcCTOSTHHA L, MERAY
COCeAHMMH NtapaMu Ga30BBEIX TOYEK.

6. C moMoUILIo PpPe3epHOro CTaHKa pazpesksTe 06pasel] Ha HOAo-
CHl H M3MepBTe PAacCTOSHUA L, MeXXAY COCEAHUMH NapaMu 0a30BBIX
TOYEK.

7. TloayueHHBIe 3HaY9eHHs L, MEKAY COCEAHHMH lTapaMH Ga30BRIX
TOYESK M 3HaueHHe 5TOH BeAMYMHBI A0 pa3peskH o0pasla 3aHecHTe B
pabounii XypHana.

8. ITo pasnocTy 3HaueHHH L, MeKAY COCEAHHMH NapaMH $a30BEIX
TOYEK A0 H MOCAE paspe3kd obpadna no popmyae (9.1) BuuCAHTE
OCTATOYHEIE HaNPIKeHHS.

9. [1o noAy4eHHEIM 3HAUYEHHAM IIOCTPOUTE 3IOPY OCTATOUHRIX Ha-
NPSXeHUH B CBAPHOM COESAMHEHHM.

O®OPMNEHME PE3YNBLTATOB PABOTHLI

HamnumuTre oT4eT, B KOTOPOM yYKaXkKHTe HazBaHHe H HeAb paloTEL,
npumMeHsaeMoe 060pyAOBaHUe, MaTepHaAH U OOpPAa3iikL.

[IpuBeauTe 3MIOPY OCTATOUHHX HAIDSXEHHH, IOCTPOSHHYIO HO
3KCTIEPHMEHTAABHEIM AGHHHM, IOAYIEHHBIM B [IPOLeCCe BRIOAHEHHS
AaBopaTopHo#t paGoTsl.

KOHTPOlbHbIE BONPOCHI

1. Y7o npeacTasnAT cobol CBapoYHbIE HAMPAXEHWA 1 gedopMa-
umm?
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Hem BbIZLIBAKOTCA HANPAXEHUA U AehopMaLni Npu CBapKe?

Kaxkue BuObl COBCTBEHHBIX HANPRXEHWA PA3NW4aI0T B CBaAPHLIX
COBOWHBHUAX? .

Kakve xapakTepHsoie fedopMauumn 803HVMKAKIT B PA3nNUYHbIX
CBApPHbIX KOHCTPYKLAX?

Kakumu cnocobaMy MOXKHO OFpaHUYMTE BO3HUKHOBEHWE nediop-
MaLWi NPKU CBapKe UnKW ycTpaHWTe obpa3osaewwecs aediopma-
Hin?
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