I'naa 30. KoHTpoJib KayecTBa CBAPHBIX M NAsIHBIX COeIMHEHMIl
30.1. lepekThI CBAPHBIX M NASIHBIX COEIMHEHH I

[Ipy TpOW3BOACTBE CBApPHBIX M TAsSHBIX KOHCTPYKIIMH MOTYT BO3HHUKATh IE(PEKTHI, T. €.
OTIETIbHBIC HECOOTBETCTBHSI TPOIYKIIMM HOPMATHUBHBIM TpeOoBaHWsM. Brmsnue nedexra Ha
PaboTOCIOCOOHOCTh KOHCTPYKIIMU OTIPEICIIACTCS MHOTHMU (hakTopamu. OHO 3aBHCHUT HE TOJBKO OT
XapakTepa camoro JedeKra — ero pa3mMepoB, PACIIONOKEHUS, HO U OT CBOWCTB MarepHalia, YCIOBUI
IKCIUTyaTaIUH.

Upe3BbIyaiiHO BaKHO ONPENICIUTH JIOIMYCTHMOE YHCIIO AeSKTOB IPH CBApKe M IIAlke B
KOHCTPYKIIUH, TaK KaK M3TOTOBUTH Oe3/Ie(DEKTHYIO KOHCTPYKITHIO TPAKTHYIECKHA HEBO3MOIKHO.

JledeKTHOCTh ( B KOHTPOJIMPYEMOM 3JIEMEHTE ONPEICIISISTCS] OTHOIICHHEM CyMMApPHOM TLUIOIIAIN
ne(eKToB ) ASK pacyeTHOH IUIOLIaI KOHTPOJIMPYEMOIO CEUEHHS Sy
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JledexTsl, BCTpewarolmecss IPH CBapKe, LEIECOOOpasHO PacCMOTPETh OTACIBHO INPHMEHUTEIBHO K
TEPMUYECKOMY M HEKOTOPBIM BH/IaM TEPMOMEXAaHNYECKOTO KJIACCa CBAPKH.

JedeKkTbl CBAPKH TepMHYECKOI0 KJIACCA: HENpOBap, KOTOPbIM NpeacTaBiser coOoi
YaCTUYHOE OTCYTCTBHE CIUIABJICHHs CBAPUBAEMBIX KPOMOK CO CTOPOHBI KOpHS IIIBA WJIM YaCTUYHOE
OTCYTCTBHE CIUIABJICHMs HAIUIABJICHHOTO METalla C OCHOBHBIM; IIOPHUCTOCTb, IPEICTABIIAIOIIAS
co00M ra3oBble My3bIPbKH B METAJUIE; TPEIIMHBI; IUIAKOBbIE BKIIOUEHUS; IEPEKOT — OKHUCIIEHHE IO
IPaHUIIaM 3€pEH; MPOXKOI — CKBO3HOE MPOIUIABJICHUE METAILIA; MOJpe3 — YIIIyOJeHHe OCHOBHOIO
MeETaJUIa B MECTE €r0 MEPEX0a K IOBEPXHOCTH I1IBA.

JedexTbl CBAapKM TEePMOMEXAHHYECKOro KJjacca. Jledhektbl mpu TOUeYHOM CBapke:
HENpOBAap — OTCYTCTBUE WM Malbld JUAMETP SApA; BBIUIECK METALIA; IPOKOr; TPELIVHBI,
PaKOBUHBI K IOPUCTOCTD; BMsTHHBI (Oosiee 10—20% TommuHb! ucTa).

JleexThl npu IOBHOW CBapKe: HErepMETHUYHOCTD I11Ba; MO/-TIJIaBICHUE TIOBEPXHOCTH JAeTaei
BCJIEICTBHE IJIOXOM OUMCTKH JETATIEN U POJIMKOB; MPOXKOT .

JleexThl MpU CTHIKOBOM CBapKe: CMEIEHHWE CBApUBAEMBIX JETajlel; HEelpoBap; MeperpeB u
MIEPEKOT; TIOJIrap MOBEPXHOCTH JIETAIEH B 3aKMMax; Ype3MEpHO OOJIbIIOE KOJIMYECTBO BBIIABICHHOIO
METAJUIA; TPELIMHBI, OCTATKH IIJJAKOB M OKCHJIOB B CBAPHOM LIBE.

IIpn mnaiike BO3MOKHBI CJIeAyIOLIHE Je(PeKTbl: CMEIICHNE MAaseMbIX IEMEHTOB; PAKOBHHBI B
1IBaX; IMOPUCTOCTh B IMAsHOM IIBE; (UIFOCOBBbIE W IIUIAKOBBIC BKJIFOUEHMS; TPEIIMHBI; HEMpOIaii;
nehopMaIi MECTHBIE U OOIITHE.

30.2. MeToabI KOHTPOJISI KAYeCTBA CBAPHLIX U MASTHBIX CoeIMHeH Uit

MeTto/1b1 KOHTPOJIS1 OBIBAIOT JIBYX THIIOB: Pa3pyLLIAOIIUE U HEpa3pyIIAIOLIKE.

K pa3zpymaronmm oTHOCSTCS UCTIBITaHHS! CBAPHBIX 00pasLioB-cBHeTeNel. CBapHBAIOT UX MPU TEX HKE
CaMbIX PEXHUMaX, YTO U U3IeUs, OOBbIYHO HENOCPEICTBEHHO TIEpell HA4yajioM CBapKH IOCIIEHHUX.
BeecropoHnue ucnbITaHysi 00pasLioB IMO3BOJIIOT KOCBEHHBIM 00pa3soM Cy[UTh O KayecTBE CBApPHBIX
COE/IMHEHN B M3IEIVSIX.

Bonee TouHO BOCIpOM3BECTH XapaKTep HArpy)KEHUS! CBAPHBIX COEIMHEHUM MOXKHO Ha MOJEIBHBIX
KOHCTPYKIMSIX WIM Ha CaMHUX W3JIENHAX, KOTOpbIe BHIOOPOYHO IOJBEPraroT WUCIIBITAHUSAM BIUIOTH JIO
pazpyienust. HeoOxoumoe umciio paspyiiaeMbIxX H3IEIUM OT apTUH YCTaHABIMBAETCS. KOHCTPYKTOPOM
B KOXJIOM KOHKPETHOM CITyJae.

Hepaspymaromme MeTopI KOHTPOJISI BKJIFOYAIOT B c€0s1 KOHTPOJIb IAPaMETPOB PEXUMOB CBapKH,
HEKOTOPbIC HKCIBITAHKMS CBOWCTB CBAapHOTO IBa 0€3 €ro paspyiicHus (HarpuMep, H3MepeHHe
TBEPIOCTH, XMMHYECKHI aHAIM3 METaUla IIIBa, HE 3aTPArdMBaOIIMKA IIEJIOCTHOCTH KOHCTPYKIIUH),
HaKOHell, (PU3NUESCKUE METO IbI KOHTPOJIS (IeHEKTOCKOTIHS).

HeoOxomumo oTMeTuTs 0coboe 3HaueHHe KOHTPOJISI OCHOBHOTO METAILIA, CBAPOYHBIX MATEPUATIOB,



COCTOSIHHSL 000PYIOBaHUSI ¥ TEXHOJIOTHH CBAPKHU.

Buipl KOHTpOIA CBapHBIX M TMASHBIX KOHCTPYKLMM, IIPUMEHSEMbIE B IPOMBIIUICHHOCTH,
JIOCTaTOYHO pa3HOOOpa3Hbl. K HUM OTHOCSTCA TEXHWYECKHH OCMOTp, KOHTPOJb pPaJUalliOHHbIMH,
AKYCTMYECKHUM, MArHUTHBIN, KAWUIAPHBIA U Jp. [T MpOBEPKHU rEpMETUYHOCTH U IIPOYHOCTH CBAPHBIX
KOHCTPYKIMH MPUMEHSFOTCS THPABIMYECKHE UCTIBITAHMSI, UCTILITAHUS CKAThIM BO3IYXOM, Pa3iuiHOIO
THIIa Tederckarensimu. [locneHue MeToipl KOHTPOJIS MPEACTaBISIOT BUJ KOHTPOJIS, HA3bIBAE€MbI
TEYEHCKaHHEM.

Buewnuit ocmomp. Eciyi BHEIIHUN OCMOTP IPOBOJIUTCS C IPUMEHEHHEM ONTUYECKUX
CpencTB (JTymbl, MUKPOCKOIIA, TEPUCKOIMMYECKUX ONTHYCCKMX YCTPOWCTB M T. I1.), TO TAKOW METOJ
KOHTPOJISI Ha3bIBAIOT BU3YaJIbHO-ONITUYECKHM.

BHemHeMy W BH3yallbHO-ONTHYECKOMY KOHTpPOIIO mojasepraercss mouyru 100% Bcex MIBOB.
Takoif JOBOJILHO TIPOCTOM METO/ KOHTPOJISl TO3BOJISET, OJHAKO, OOHAPY)KUTh HAPYXKHBIC NE(PEKTHI
JIOBOJIbHO ILIMPOKOTO CIIEKTPA: MOJPE3bl, MOPbI, TPEIIMHBI, HE3aBAPEHHbBIE KpaTepbl, PAKOBHUHBI, CBUIIIH,
HEPaBHOMEPHOCTH 111BA U HECOOTBETCTBUE €r0 N'€OMETPUH TPEOOBAHUSIM YepTEXKa.

Paouayuonnwviit konmpons. BruisBienue AepeKTOB OCHOBAHO HA Pa3IW4HOM IOIIIOIIEHUU
METAUIOM M HEMETAUIMYECKUMHU BEIIECTBaMU MPOHMKAIOIIETO M3ITydeHus. B kauecTBe MCTOYHMKA
MOJOOHBIX M3TyYCHUI NPUMEHSIOT PEHTTEHOBCKUE alllaparhl, MO3BOJIIOUIME MOJIYYUTh TOPMO3HOE
(peHTIeHOBCKOE) M3ITydEHHE, PA3IIMIHOTO THITA YCKOPHUTEH (YCKOPUTEIH 3JIEKTPOHOB, OCTATPOHBI).

[Ipy mpoBeneHNM pPaJMALMOHHOTO KOHTPOJIS BO3MOXKHBI TPH OCHOBHBIX METOJA BBISBJICHHUS
neheKToB.

1 Pammorpaduueckuii ¢ hukcarmel n300paykeHus Ha TUieHKe Wi Oymare. Ero mpenmyriectBo —
BO3MOXKHOCTb  COXPAHEHUsI JIOKYMEHTAIbHOTO CBUJETENICTBA PE3Y/IbTATOB IPOCBEUMBAHUSA U
MIPOCTOTa KOHTPOJIS.

2. Paguockoriyeckuii (paauarimortas uHTpockorms). Jledekr B 3rom ciydae HaOomaeTcs Ha
(IIIOOPOCKONIMUECKOM  3KpaHe, JKpaHe dJIEKTPOHHO-ONTUYECKOro IpeoOpa3oBaTelnisi, PEHTIEH-
BUJIMKOHA U T. 1. YyBCTBUTEIBHOCTh PAIMOCKOIIMHN HECKOIBKO HIXKE, UEM paguorpadpui.

3. Pamomerpuueckuii. MoHM3upyrolee H3Ty4eHHE, MPOHHUKAIONIEE CKBO3b KOHTPOJMPYSMBI
Y4acTOK, IPeoOpasyercst C MOMOIIBIO CHUHTHIILIMOHHBIX KPUCTAIIOB WM Ta30pa3psiHbIX CYETUMKOB B
AMEKTPUYECKUE CHUTHAJIbI, KOTOpbIE MO3BOJIIIOT CYyJUThb O HAIMYMM WIM OTCYICTBUU JedeKTa B
coeIMHEHNH. Be3bIHEPIIMOHHOCTh CHUCTEMBI JIAET BO3MOXKHOCTH YCTAHOBUTH OOPaTHYIO CBSI3b MEXKIY
MPOLIECCOM CBApPKU U KOHTPOJIEM.

PanyaroHHbIi KOHTPOJIB CITY>KUT YISl OOHAPYKEHHS TIOp, IIUTAKOBBIX BKITIOYCHUH, HETIPOBAPOB U
TPEIIHH.

AKycTHYecKHii KOHTpPOJb. C €ro MOMOLIbI0 BBIIBIISIFOTCS MHOTHE BHYTPEHHHE Je(eKTbI:
TPELLMHBI, ITyCTOThI, MOPbI, HEMIPOBApPbI, PACCIOEHHUS, HEMpONau U T. M. BUJ KOHTpOJIsS OCHOBaH Ha
M3MCHEHUH XapaKTepa PaclpOCTpaHEeHHUsI BOJH (3BYKOBBIX U YJIbTPA3BYKOBBIX) B CBAPHBIX MITH TASHBIX
II1Bax.

[To criocoOy BeIsIBNICHUS IEPEKTOB aKyCTHUECKHUE METOIBI IETISITCS HA HXO-UMITYIILCHBIN, TEHEBOH,
3epKATbHO-TCHEBOM, WMIICIAHCHBIM, METOJ] CBOOOJHBIX KOJICOAHUM, BEIOCHUMMETPUUYHBIH,
PE30HaHCHBIN.

Ixo0-umnynvcubiii (3X0-METOJT) OCHOBAH HA OTPAKCHUHU aKyCTHYECKUX (YIIBTPa3BYKOBOM YaCTOTHI)
KOJIe0aHHMi OT TIOBEPXHOCTH pazjieiia MexIy aedexrom 2 u marepraiom aetam 1(puc. 30.1, a).
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Puc. 30.1. [lpuHimnuanpHas cxeMa aKyCTHYECKHX METOZO0B KOHTPOJIS



Konebanust W3mydaroTCs 3JIeKTPOaKyCTHYeCKUMH ucTounukamu (M) B BHe IUTaCTHH U3
MTBE30IEKTPUIECKUX MaTeprasioB. OTpakeHHbIE OT JIe(heKTa YIIbTPa3ByKOBbIC KOJICOAHHS YIIaBIMBAIOTCS
npuemurkoM (I1), mpeoOpasyroTcsi 3aTeM B 3NICKTPUYCCKHMI UMITYJIBC, HAOMIOJACMbIi Ha HJKpaHEe
ocumiorpada.

[Tpu menesom verone (puc. 30.1, 6) IPHEMHHK YCTaHABIMBACTCSA ¢ OOPATHOM CTOPOHBI JICTAIIH.
[lpn Haymumm nedekra Ha MyTH YABTPa3BYKOBBIX BOJIH H3ITydyarelis K IPUEMHUKY MPOM30MAET UX
3HAYUTETLHOE YMEHBIIICHUE WITH JI’KE HCUC3HOBEHHE.

3epranvno-menesoii memoo (puc. 30.1, B) sBisieTCs CBOEro poja KOMOHMHAIMCH IBYX
npenpiaynmx. [IppemMHrKOM (HKCHpYeTcs YMEHBIIIEHHE OTPAKCHHOTO HMITYJIbCa OT JIaHHOW
(3epkanbHOI) MOBEPXHOCTH, KOTOPOE TEM OOJIbIIIE, YeM OO0JIbIIE pa3Mepsl Ie(eKTa.

B psine cinydaeB (mpu 3X0-METO/iC M 3€PKATBHO-TEHEBOM) M3JIyYareiib U MPHUEMHUK MOTYT OBITh
00BEIMHEHBI B OJTHOM YCTPOWCTBE, KOTOPOE M3TyJaeT U IpH-

HUMAcCT OTpa)KeHHBII\/’I CUT'HAJI. HpI/I TCHCBOM MCETOAC M3JIy4daTCjib M IMPHUCMHUK OOJIKHBI OBITH
pa3aenbHBIMU.

CyTh umneoanchoeo METoJia 3aKJIHUYaeTCs B CIICAYIOIIEM: KOJICOIONMMICS cTepykeHb 3 (pHcC.
30.1, 2) mepemerniaercst Mo BEpXHEH Aetaan 1, COeMHEHHON CBApKO# WM Maikoit ¢ aetanbio 4. Cuia
PEaKIMK MPU 3TOM Ha cTepykeHb Oyzer Pi. [lpu Hammunu nedekra (HarmpuMep, OTCYTCTBHU TIPHIIOS 5)
BEpXHsisl OOIIMBKA HaJl HUM KOJIEONETCsl C MEHBIIMM COTIPOTUBIICHUEM W PEaKIysi Ha CTEPKECHb Po
OyIeT MEeHbIIIe.

Meron cBoGoanbix kosebanuit (puc. 30.1, 0) coctoute (GUKCHPOBAHMM HHIMKATOPOM 7 C
TIOCIICTYFOIIMM ~ YCHJIGHHMEM W3MEHEHHUs] 4acTOThl CBOOOJMHBIX KOJIeOaHWi, BO30Y)KIAEMBIX B
HCCIIEyEMOH JeTau 3IeKTPOMarHuToM 6 ¢ 6oiikoM. HYactoTa UI3MEHHUTCS, €I MEXTY JeTansiMu Oyzier
HapyIIIeHa CIUIOMHOCTh (HapuMep, 13-3a HEeMpoTIasi HIIM HEMPOBapa).

Benocummempuunolii METO1 OCHOBAH Ha PAa3HUIE CKOPOCTU PACIIPOCTPAHEHHS aKyCTHYECKHX
BOJIH B COEJIMHEHNH C JieheKTaMi Win Oe3 HUX, a pe30HAHCHbIY — HA N3MEHEHNH PE30HAHCHOM YacTOThI
YABTPA3BYKOBBIX KOJICOAHHIA.

Jlnst koHTpOJIst 1ePEKTOB MPHU CBApKe M TaKe MPUMEHSIOTCS Yallle BCEro 3X0-METOJl, TCHEBOM U
3epKATbHO-TEHEBOM. MOYKHO HCITOIh30BaTh UMITEIAHCHBIM METO,T CBOOOTHBIX KOJICOaHUH.

BenocumMerprdHblii 1 PE30HAHCHBIM METO/BI IPUMEHSIOT PEXE, XOTA C MX ITOMOIIBIO TAKXKE
OOHapY)KMBAIOTCS HECIUIOMHOCTH. (OOBMHO PE30HAHCHBIA METOJ HCIIONB3YIOT U U3MEPEHUs
OTKJIOHEHHH TOJIIIMHBI TIOKPBITHS VITH TOJIIMHEI I€TAIIH.

[lpu ynbTpa3sByKOBOM MeToJle KOHTpOJISI OOHapyKeHHe JeheKTa OCYIIECTBIIICTCS MOCPEICTBOM
TIPOJIOJIBHO-TIOTIEPEYHOTO  CKAHMPOBAHHSI HCKATENIeM HCCIIEAyeMOro yJacTka. HamexXHOCTh  Takoi
Ne(peKTOCKOIIMM BO MHOTOM OITPE/IENsEeTCsl KBUTU(UKALIMEN onepaTopa, MO3TOMY CO3/IAl0TCsl YCTaHOBKU
C aBTOMATHUYECKUM CKaHMPOBAHMEM HCKaTesst. BaKHO Takke MMETh YHCTYIO M TJIAJIKYIO TIOBEPXHOCTB,
9TOOBl YMEHBIIIUTh OTPAKEHHE OT ee¢ HepoBHOCTEH. C 9STOM LEMbIO0 TIEpPea HAdajioM KOHTPOJIS
TIOBEPXHOCTb, TJie OyZIeT OCYIIECTBIATECS CKAHUPOBAHKE, TTOKPHIBACTCS TOHKUM CIIOEM MHUHEPAITBHOTO
MacJa, COMIONA, TEXHUYECKOTO TIMIIEPUHA WITH CITUPTA.

VYnbTpa3BykoBasi Ae(eKTOCKONUs MOMyduia pacipoCTpaHeHHe NPHU KOHTPOJE KadecTBa CBapHBIX
COEIMHEHHH, BBIIOJIHEHHBIX BCEMU METOJIAMU CBAPKU M MalKu. ITHUM METOZOM MOXKHO OOHApYKHBaTh
Ne(eKThI B ACTATSIX OOJIBIION TOMIMHBL: CTATBHBIX — 10 700 MM.

VYIIBTpa3ByKOBOM METO ] KOHTPOJIS TTO3BOJISIET YCTAHOBUTh HAMYKME OOJBIIIMHCTBA AS(EKTOB, B TOM
YyCyIe 1aXKe OKCHUIHBIX IUICHOK, pacciioeHuid Metayuia. OTHaKo OH TPYHAOEMOK, €ro HajIeKHOCTb 3aBUCHUT
B 3HAUUTENIHFHOM CTENIEHN OT KBaM(UKAIMK orieparopa. CroXHee pelmTh BOIPOC O JOKYMEHTATEHOM
oopMITeHIN Pe3YJBTaTOB KOHTpOJis. Henb3st cuuTarh yHHMBEPCAIBHBIM METOX  YIIBTPA3BYKOBOM
Ne(heKTOCKOIIMH 1 C TOUKHU 3PEHUST BO3MOXKHOCTH OOHApY>KeHHs Jedek-

TOB Jiro0Oro Tumna. Kak rnokasbIBaeT MpakTHKa, YIbTPa3ByKOBOM Je(EKTOCKOIMEH HE yIaeTcsl HaJIEeKHO
OTIMYUTH TPU TOYEYHOM, TePMOMP(Y3MOHHOM M HEKOTOPBIX JPYTMX METO/aX CBapKH YYacTKH,
JICUCTBUTENBHO CBAPEHHBIE, OT TEX, IJI€ MPOW30IUIO TOJBKO CIMIIAHUE MeTaia ABYX netaneil. [Ipu
VIIBTPa3ByKOBOM KOHTPOJIE TIOMEXH MOTYT BBI3BIBATHCS OTIPEIICIICHHBIM CTPOSHHEM CTPYKTYPhI METailIa,
HaIlpuMep y ayCTEHUTHBIX CTaJeH.



MarauTHbIi  KOHTPOJb. PacnpeneneHne MarHMTHBIX —CWIOBBIX JIMHMM B CIIydae
HaMarHMYMBAHUS KaKUM-TTMO0 00pa3oM CBapHBIX WIIM TAsHBIX JICTalel U3MEHsEeTCsl B MecTe Jiehekra u
MOXXET ObITb  3a(UKCHpOBAHO OJHMM M3  CJIEAYIOUMX  METOZOB.  MAarHUTONOPOIIKOBBIM,
MarauTorpaduecKuM, MHTYKIIMOHHBIM.

[lpu maenumonopowkoéom MeToAe Ha JeTallb HAHOCHTCS (PEPPOMArHUTHBIN TOPOIIIOK,
TIPEABAPUTEIIHHO CMEIIAHHBIN ¢ KEPOCHHOM, MACIIOM.

Bonee TexHomormueH macHumozpaguueckuli METOJ, 3aKIIOUYAIOIIMICI B HaMarHMYMBAHUH
IIPEIBAPUTENBHO Pa3MarHUYEHHONM MAarHUTHOM IUIEHKH, KOTOpas HAKJIAbIBACTCS HA KOHTPOJMPYEMBI
ydacTok. Ha mienke puKcupyercs JIoKalbHOe HapyIICHNE MArHUTHBIX CHJIOBBIX JIMHUN B MecTe JleeKTa,
€CITH TAaKOW MIMEETCsI B IIIBE. 3alMCaHHasi MArHUTOT paMMa BOCTIPOM3BOIATCS C TIOMOIIIBIO CHISIMATBHOTO
CUMTBIBAIOLLETO YCTPOICTBA HA SKpaHe OCLMILIOrpada.

HHOyKyuonHsiti METOIl 3aKIIOYAeTCs B PErMCTPAllMM HEOJHOPOIHOCTH MArHWUTHOTO TIOJIS
MHIyKIIMOHHOM KaTykoi. [ Ipu Hamumm ieheKToB pactipe/ieNieHre MarHUTHOTO TTOTOKA M3MEHSIETCS], UTO
(buKcHpyeTcs KaTyIIKOM, ¥ 3aTeM ITpeoOpas3yeTcsi B CBETOBOM MJIM 3BYKOBOM CUTHAI.

MarHuTHbli ~ KOHTPOJIb  IIUPOKO  TNPUMEHSIETCS Il BBIIBIICHHS  TIOBEPXHOCTHBIX U
TOJIMOBEPXHOCTHBIX (Ha TiIyOuHE 2..3 MM) JIe()EKTOB THIA TPEILKH, HE-NPOBAPOB, PHIXJIOT H T. 1. B
CBApHBIX COSAMHEHISIX U3 (DepPOMAarHATHBIX MATEPHUAIIOB.

Kanuuisipabiii KOHTPOJIb. KanWuIApHBI KOHTPOJIb IIPUMEHSIETCS JUI BBIIBIICHHS HApYKHBIX
Ne(heKTOB CBAPHBIX M MASIHBIX COCAMHEHHIL. TPEIMH, CBUIIICH, paccioeHui U T. . OJUH U3 BapHaHTOB
TAKOTO KOHTPOJISI — JIFOMHUHECIICHTHBIH. CyIITHOCTB €ro 3aKImodaeTcst B ToM, uTo getanb Ha 20—30 MuH
MOTPY’KAIOT B MHMKATOPHYIO JKUIKOCTh (Hampumep, cMech 85% kepocuna u 15% tpanchopMaTopHOro
macia). TpelyHbl, Topsl U Ipyrue IeeKThl MOJ00HO KAILIIPaM BTSTUBAIOT B CeOSl MHIMKATOPHYIO
KUJIKOCTD M XOPOIIIO €€ YJICPKUBAOT. JIeTab BEITUPAIOT HACYXO U Ha €€ TIOBEPXHOCTh HAHOCST COPOCHT
— TaJIbK WM TOPOIIOK MarHe3un. CopOeHT depe3 OIpe/ieNIeHHOE BpeMsT BBITATHBACT Ha TIOBEPXHOCTh
YacTh MH/IMKATOPHOM JKU/IKOCTH, OCTaBILIEHCS B ieheKTax ¥ HE YIAIICHHOM NP BRITUpaHUM eTanu. Ecm
TEreph MOBEPXHOCTh JETATM OOMYYUTh YABTPA(GHOJICTOBEIMU JTydaMH, TO WHIUKATOPHAS KHIKOCTB,
TIOTTIOIIEHHAS COPOSHTOM, Oy/IeT SIPKO JIFOMUHECIIMPOBATH, CBUJICTEIIBCTBYS O HATMYNHU JIe(heKTa.

BMecTo JTFOMHMHECIIEHTHOIO MeETojia MOYKHO MPHUMEHSTh IBeTHOW Meton (Meronm Kpacok). O

Ype3BbIYAHO MPOCT U 3aKITF0YAETCSl B HAHECEHUH HA KOHTPOJIMPYEMYIO IIOBEPXHOCTB HKUJIKOTO KPAacUTeIs
— KPACHOM IMPOHMKAKOILIEH KUIKOCTH.
[IporcxoanT KamUISIPHOE BTATUBAHUE OKPAIIICHHOH KHUIKOCTH B HapyKHbIE JieexTnl. [Tocne ouncTku
U TPOCYLIKH MOBEPXHOCTH HAa HEE HAHOCAT COPOEHT — OeNyro MpOSBISIONLYIO KUAKOCTB. [lpu ee
BBICBIXaHMM KpacHas Kpacka u3 Je(eKTHbIX MecT Mu(dyHaupyer B Oemyro, OKpaIlMBasi €€ W BbISBIIS TEM
cambIM Jie(heKT.

UyBCTBUTENHFHOCTh [IBETHOTO METO/A OYeHb BBICOKA. C €ro TIOMOIIBIO BBISBISIOTCS HE TOJBKO
TPEUIMHBI, HO U YYACTKH, MOPAKEHHBIE MEKKPUCTAIUTUTHOM KOPPO3ZHUEH.

KonTtposb Teyenckanuem. HazHaueHre MeTona — ONpENENUTh TePMETHYHOCTh CBAPHOTO WA
nasHoro coeauHenus. OOHapyxeHue nedeKkra KaKUM-JIMOO W3 PAaCCMOTPEHHBIX paHEEe METOJIOB
HEpa3pyIIAIOIIEr0 KOHTPOJISI HE TO3BOJISIET, 32 HEKOTOPHIM UCKITFOUCHHEM (HarprMep, OpeIe/ICHHBIC
BH3YaJIbHO CKBO3HBIC CBHIIM WM TPEILMHBI), CIEJIATh BHIBO O IUIOTHOCTH coemuHenust. [Toaromy HeoO-
XOIMMO TIPOBO/IUTH MCTIBITAHUS HA TEPMETHYHOCTh, KOTOPbIE HA3HAYAIOTCS, KaK MPaBUIIO, HAPSAY C
IPYTrUM KaKUM-JTHO0 KOHTPOJIEM.

B 3aBucrMOCTH OT YCIIOBHI 3KCIUTyaTalllH, XapaKTepa MUCIBITYEMOW KOHCTPYKUMH I KOHTPOJISA
TEYEHCKAaHNEM HCTIONB3YFOTCS JKUIKOCTh U Ta3. C ydeToM pa3HOBHIHOCTEH I'a30B H HKUIIKOCTEH MOYKHO
BBIJICJIUTh HECKOJIBKO METOZIOB, HAWOOJee MIMPOKO TPUMEHSEMBIX IPU KOHTPOJE TePMETHYHOCTH
CBapHBIX U MASHBIX U3ZICIHI. a) BOJIOM; 0) KEPOCHHOM; B) KpacKaMu; T') JIFOMHHO(DOPOM; JI) CKATBIM
BO3/IyXOM; €) aMMHAKOM; K) T€JIHEM; 3) FaJoreHaMHu.

Hcenvimanus 6o0otl (euopasiuueckue) He0OXOAUMBI JIJIsI COCYJIOB U aIapaTypbl, pAOOTAFOIINX
MO/ JiaBlieHreM. TakuM 00pa3oM IMPOBEPSIOT HE TOJBKO TMPOYHOCTh, HO M IUIOTHOCTH COCAMHEHHH.
JlaBJieHre BOJIBI B M3/IETIAH TIPY UCTIBITAHHSIX BBIOMPACTCS B 3aBICHMMOCTH OT XapakTepa v TpeOOBaHMI K
KOHCTPYKIMH (J1aBiieHre MpH UcrbiTanuk B 1,5—2 pasa Gosbiire padodero). CirydaiiHoe paspyiieHne
KOHCTPYKIIMH TIPH THPABJINYECKUX HCIIHITAHMSX MEHEe ONACHO, YeM TP UCIBITAHHU BO3IYXOM, TaK



KaK JlaBlI€HHE W3-32 MAIOH CXKUMAEMOCTH >KUIKOCTM MOMEHTAJIbHO [aJaeT, €[Ba HAYMHAeTCS
pa3pyLIcHHE.

Hcnvimanue kepocurom NPUMEHSIETCS ISl COCY/I0B, paCCUMTAaHHBIX HA paboTy O3 JaBiIeHuUsI.
OHO 3aKiII0Yaercsi B TOM, YTO OJIHY CTOPOHY COEIMHEHUs, JOCTYIHYIO Ui OCMOTpa, 3a0eMBaroT
MEJIOBOM 3MYyJIbCHE M 3aTeM BBICYIIMBAIOT, a MPOTUBOMOJIOXKHYIO CMauKMBatoT kepocuHoM. O0mazias
OOJIBIION MPOHUKAIOLIEH CIIOCOOHOCTBIO, KEPOCHH, €CIIM B COEIMHEHHU HAapylleHa I'epMETUYHOCTH,
MOYET IPOHUKHYTh B MeJI, HA KOTOPOM TOSIBJIAETCS XapaKTEPHOE MACIITHUCTOE TSTHO.

HcnpiTanue KpackaMd OCHOBAHO Ha YK€ H3JIO)KEHHOM IPUHLUIE KaWUIIPHOCTH, OJHAKO
TEXHOJIOTHUSI CaMOr0 KOHTPOJII HECKOJIbKO Jpyras, TaK Kak Ui BbISBJICHUS HETEPMETHYHOCTU
KHJIKOCTB C I00aBIICHHOM B HEE KPACKOH HAHOCUTCSI CO CTOPOHBI, IPOTHBOTIOJIOKHOM TOH, Ha KOTOPYIO
HaHECEeH COPOEHT. AHAIIOTMYHO MPOBOATCS UCIIBITAHUS JIFOMUHO(DOpPAMHU.

Hcnvimanue coicamvim  6030yxom TPOBOIAUTCS IOCie Tuapasinyeckoro. HeruotHoctn
0OHapPYKMBAIOTCS TIPOMA3bIBAHUEM IIIBOB MBLTHHOM TIEHOH,

TIOTPY>KEHUEM HCTIHITHIBAEMOTO M3/IEIHSI B BOAY FUIU 11O TIAJICHUIO JABJICHUS KOH-TPOJIBHOTO MAHOMETPA,
YCTaHOBJIEHHOTO Ha M3ZeNMsa. Tak KaK HCIBITAaHUS CKaTbiM BO3IYXOM IPEJCTABILSIIOT OOJIBLIYIO
OIACHOCT, MX MPOBOJIAT B CHELMATBHO 000PYIOBAHHBIX MOMEIIEHHSX P CAMOM CTPOIOM COOIIOACHUN
npaBuwil TexHUKU Oe3omacHocTd. C 3TOM Ke WENbI0 JI0 MHEBMAaTUYECKUX HCIIBITAHUNA IPOBOJST
TUAPABIMYECKHE, a TalKEe CHIDKAIOT [ABJIEHWE NPpH MCIBITAHWM CXKAThIM  BO3AYXOM  JIO
0,8—1,2 ot BenmuMHBI PabOvero JIaBJICHHS.

Hcneimanus ammuaxkom, YleKuciolM 2a30M, UX CMecsAMU C 6030yXOM OCHOBAaHbBl Ha
XAMUYECKOW WHJEKCAMM TPOHHUKAIONINX Yepe3 HECIUIOMHOCTH IO HEeOOJBIINM H30BITOUYHBIM
JIABJICHUEM YKa3aHHBIX T'a30B, BCTYMAOIINX B PEAKIIMIO C HHIMKATOPOM. MHmKaTopoM cMadmBaetcs Oy-
MaKHasl JIHTa WIM TO0JIOCKa Mapid M HaKIabIBacTCs Ha KOHTPOJMpYeMbI ydacTok. B kauectse
MHMKAaTopa MpH KCIOIb30BAHUM aMMHaKa IpuMeHseTcss SY0-Hblil pacTBOp a30THOKUCIION PTYTH WM
pactBop (eHondranenHa. B pe3ynbTare XMMUUECKOW peakld MEKAy aMMHMakoM M BO3IyXOM Ha
HWHIWUKATOPC MOABIAIOTCA TCMHBIC IIATHA.

HUcnovimanue  cenuem  (macc-cnekmpomempuyeckoe) —TIO3BOJSET — ONPENCIATh  HATMYKE
HECIUIOIIHOCTE C OYeHb BBICOKOM YYBCTBHUTEIBHOCTHIO. [emmmii 00mamaeT Xopoleld MPOHUKAFOIICH
criocobHocThi0. Ecom B w3nmenmmm  co3mare Bakyym 133 MIla w CHapyku Bce COCIMHCHUS
TOCIIEZI0BATENILHO 00/TyBaTh I'€JIMEM U3 CIIEMAIBLHOTO MUCTOJIETa, COSAMHEHHOTO ¢ OalsIOHOM, TO TeHi
IPY HATMYMHM HECIIONTHOCTEN MPOHUKAET BHYTPh M3/enusl. M3nenue coelMHEH0 ¢ Macc-CreKTpOMETPOM,
e noyiepkuBaeTcs Oosiee Boicokui (mopsiaka 0,65 MIla) Bakyym. [Tosromy remwii moramaer B Macc-
CIIEKTPOMETP, B KOTOPOM €ro TMpHCYTCTBUE (DHKCHUPYETCs, B pe3yJbTaTe CTPENIKa HWHAMKATOpa
OTKJIOHSIETCSL WJIM pa3fiaeTcs 3ByKOBOM curHal. [lonoxenue aedekra onpenensercs KoopIHaTaMH ITHc-
TOJETAa B MOMCHT Cpa6aTBIBaHI/15[ CUTHAJIN3allnuH.

Bo3moxeH u Jpyroil BapuaHT KOHTPOJISI C TIOMOILIBIO reius. B stoMm citydae remmit u3 OayuioHa
HAKAuMBaeTCsl O]l HEKOTOpPbIM JIaBJICHUEM B W3/EME, a MAacc-CIEKTPOMETP COEMHSETCS CO
CIIeNMAIbHBIM IIYIIOM, KOTOPBIM TMEepeMEeIaroT BIONb IBa. Ecim mmeercss Tedb, TO TeMid OyneT
TIPOHUKATH HAPYKY U TIOTIAJIET Yepe3 MY B MACC-CIIEKTPOMETP TEUEHUCKATEs, @ CHCTEMA CUTHATIN3AII
M3BECTHUT OTIepaTopa 0 HAIW4YHHU Aedekra.

B ecanocennvix meueuckamensx MCHONB3YyeTCS BO3AYX B CMECH C (PPEOHOM, TETpaxiIOpHIOM
yrieposa ¥ HEKOTOPBIMHU JPYrUMU razaMu. CMEChIO 3aIOTHSETCSl UCTIBITYEMBI COCY/T IO I30BITOUHBIM
nasierneM 2-104—610° I1a 1 ero coequHEHNs POBEPSIOTCS ¢ TIOMOLLBHO Iy, B wiyre mveercs xsa
AMEeKTPoIa, 13 KoTopsix aro 1 HarpeT 10 800—900 °C. Ecim B coelMHEHHN MMEETCsl CKBO3HOM JIe(heKT,
TO raJIOr€HHbIH T'a3, IPOCAYMBASCh YEPE3 HECILUIOUIHOCTb, 3aCachIBAeTCs B LIyl [ 3TOro B HeM UMeeTcst
CHEUMAIbHBIA BEHTWISITOP, IPUBOAMMBIN B JIBIKEHUE MUHHUATIOPHBIM 3JIEKTpOABHIraTesieM. MoJeKyJbl
TaJION€HHOTO I'a3a, ToMa/ask B MEXJIEKTPOTHOE POCTPAHCTBO, MOHM3UPYHOTCsL. MIoHBI, 00manas
BBICOKHMM OTPHULATCIBHBIM ITOTCHIHAIIOM, YCHJIMBAIOT BBIXO/ ITOJIOKUTCIIBHBIX HOHOB C aHOJA.
N3zmenenme AHOAHOI'0 TOKa CIYKWUT CUTHAJIOM IJId OTKJIOHCHHUA CTPCIKHA MHUJUIMAMIICPMETpPa
HJIK IO Ja4r UMITYJIbCa TOKa Ha TCJ'IG(bOH.

Bb100p KOHKpPETHOTO MeTOJa KOHTPOJIS TEYEHCKAaHHMEM BO MHOTOM OIPENENSeTCS €ro
qyBCTBUTENbHOCTRIO. B T1abm. 30.1 s cpaBHeHHMs TpUBeIE€HAa YyBCTBHTEIHHOCTD



PacCMOTPEHHBIX METO/IOB.

B NpoOMBINIEHHOCTH NPHUMEHSIOT CTaTUCTUYECKHME METOAbl KOHTpoussa. Mx menp —
YIIYYIIUTh YIPABJICHUE TEXHOJOTMYECKUM IPOLECCOM CBAPKM WMJIM NANKH Ha OCHOBE METOJIOB
MaTeMaTHYeCKOM CTaTUCTUKH, MOBBICUTh €r0 CTA0MIBHOCTD, a TAKXKe 00ECIIeUnTh MaTeMaTUKO-
CTaTUCTUYECKUM BEIOOPOYHBII KOHTPOJIb.

CraTucThueckue METOJbl YIPABICHUS KayeCTBOM U BbIOOPOYHBIH KOHTPOJb HE
UCKIIIOUAIOT NPUMEHEHHUs pa3pylIalolluX METOJ0B KOHTPOJs, a, HA00OpoT, Oazupyrorcs Ha
CTaTUCTUYECKOM MaTepHuale, IOJIydeHHOM STUMHU METOIaMU.

Tabnuma 30.1. UyBCTBUTEIBHOCTH METOI0B Teuenckanus (B yi-[1a/c)

OcHOBHOI MeTOJ PaGouee Teno YyBCTBUTEIBHOCTD
Macc-criekTpoMeTpryecKHii enuit 1,3-10°
["asorennsIit @ peoHO-BO3AYIIHBIE CMECH 13
[THeBMaTHUYCCK U Bosayx, azot (Bakyym) 6,5:10°
XHUMUYECKU I AMMMAYHO-BO3AYIITHbIE 65

CMECH, YIJISKUCIIBIN ra3
IManpaBnmuyaeckuii Bona 6,5-10°
KepocuHoBEI# Kepocun 6,5-10°
JlroMuHECTICHTHO- Bona + uanukarop 6,5

KOHTpOJIbeIe BOIIPOCHI

1 Kakme neeKTbl MOTYT BO3HHMKATh TP PA3IMYHBIX METOJAX CBAPKH M KAKOBBI TPUYMHBI WX
oOpa3oBaHus?

2. Uro Takoe pa3pylIaiollie W HEpa3pyIIAIOINIMe METOJBI KOHTPOJISA M B 9YeM OCOOCHHOCTH WX
TIPUMEHEHHUS ?

w

Kak MOXHO TIpOBEpPUTH TEPMETUYHOCTh CBAPHBIX KOHCTPYKIIHIA?

4. Ha xkakux (U3MYECKUX TPHUHITMIAX OCHOBAHBI PAUAIIMOHHBIN, AKYCTUYECKUA W MarHUTHBIN
METOTbI KOHTPOJISI?



