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AHAJIN3 CJIYXBbI JE®EKTHBIX CBAPHBIX PEJIbCOBBIX CTBIKOB

OpHOlt M3 TOCTOSHHBIX 3a/ay, CTOSIMIMX Iepe] Ccly:kK0aMu IyTH Ha TpPaHCIOPTE,
SABIISIOTCSL (DAKTOPBI, KOTOPHIMU OOYCIIOBJIEHO TOsIBICHHE N1€(EKTOB, €Ille He HCKOPEHEHHBIX
MOJIHOCTHI0. OlIEHKAa COCTOSIHUSL CBAPHBIX PEJIbCOBBIX CTBHIKOB, HCXO/IS U3 Pe3yJIbTaTOB aHaIN3a
BUJOB M INPUYUH UX NoBpexaeHuid 3a mepuon 2004 —2009rr., ma nmoporax PK (3amagnoro
peruoHa), SBISETCS aKTyallbHON MPOOJIEMOii, COOTBETCTBYIOIICH TpeOOBAaHUAM HAIIEKHOCTH H
JIOJITOBEYHOCTH ITYTH.

Jlnst penieHrs mocTaBIEHHBIX 3a7a4 U3y4aJuCh BOIPOCHI:

- BIUSHUE CYMMAapHOW MOE3AHON HArpy3Kd, MPOMYIIEHHOW MO Je()EeKTHBIM CBapHBIM
penbcam;

- BpeMs BO3HUKHOBEHUS TIOBPEKICHUS;

- MPUYUHBI TOBPEKACHUIN U BIMSHUE TEPMUTHOU CBAPKH;

- BIUSHUE JUTUTENBHOCTU HKCIUTyaTalliy CBAPHOTO IIIBA.

PesynbTaTsl uccie0BaHUN IPUBEIEHBI HUXKE.

Ha pucynke 1 moka3zana cymMMapHasl Moe3qHasi Harpyska, MpOIYyIIeHHas MO Je(pEeKTHHIM
CBapHBIM PEJIbCOBBIM CTBIKaM 10 MPOSBIEHHS AedekTa. bobInas yacTh MOBPEKACHUN CBAPHBIX
IIBOB, BBIMTOJIHEHHBIX TEPMHUTHOI CBAapKOii, BBISIBJICHA €Ille HAa paHHEH cTaauu HKCIUTyaTaliuu, 10
npornycka 10 muH. T Opyrro. C Apyroil CTOpPOHBI, OOJIBIIMHCTBO TOBPEKICHUN IIBOB,
BBITIOJIHEHHBIX JTyTOBOM CBapKOH, 0OHapy»eHo mocie npomycka 6omee 100 muH. T OpyTTo. B
OTHOIICHUU JEe(PEKTOB B PEIBCOBBIX CTBHIKAX, BBIIOJIHEHHBIX TA30MPECCOBOM MIIM CTHIKOBOM
CBapKOM, Kakue-TnbOo YeTKHEe 3aKOHOMEPHOCTH B PACCMOTPEHHOM JHarna3oHe CyMMapHOTO
MPOMyCcKa MOe3THOM HArpy3KH HE ONpeIeICHBI.
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Pucynok 1- 3aBucuUMOCTh uncia 1eeKTOB B IIBaX, BHIMOJHEHHBIX Pa3HBIMU
METOJIaMH CBapKH, OT MPOITyCKa MOE3AHON Harpy3Ku:
FBW — cteikoBas anektpocBapka; GPW — razonpeccoBas cBapka;
EAW —anexrponyroBas cBapka; TW — TepMuTHas cBapka
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VYcraHoBeHO, 4TO Ae(eKThl IMpU 3JIEKTPOAYTOBOM CBAapke OOYCIIOBIICHBI YCTATIOCTHBIMU
sBJIeHUSIMU. VcTOUuHMKaMy 3aposK/IeHUsT YCTATOCTHBIX TPELIMH SBJISOTCS JMKBALIMOHHBIE TPELMHBI U
Herposap. Bee nonepeunble TpeIyHbI B OOLIBE PENbca IPOUCTEKAOT BCIIEACTBUE Henposapa [1,2].

[Tpu ras3ompeccoBoii cBapke mnomnepeyHble ae(eKThl B MOJOIIBE pebca MPOSBIAIOTCS,
IJIaBHBIM 00pa3oM, B BUJIE OT/ICJIOUYHBIX U PEMOHTHBIX TPEILUH.

B cnydae cThIKOBOHM 3JE€KTPOCBAPKU OIUIABJICHHEM OOJIBIIMHCTBO Je(EKTOB B IIEHKE
pelibca BbI3BAHO TPELIMHAMHU B IPUIIOE, a BCE MONepeyuHble 1e(EeKThl B TOJIOBKE Pa3BUBAINCH U3
YCTAJIOCTHBIX TPELLUH, 3ap0OKIaBIINXCS B IJIOCKUX MATHaX [3] .

Bpewmst Bo3HMKHOBeHMsI MOBpekaeHni. Ha pucyHke 2 moka3aHO BpeMsi BO3SHHUKHOBEHUS
MOBPEXKIEHUI B CBAPHBIX PEJIbCOBBIX CTHIKAX 10 MecsiaM. BuaHo, 4To HE3aBUCUMO OT METOojJa
CBapKM 1TO SBJICHHE Yallle BCEro UMeeT MeCTO B 3MMHee BpeMs. [lo-BUauMOMy Ha yBeln4eHue
MOBPEKIAEMOCTH CBAapHBIX IIBOB B 3TO BpEMs IojJia BIMSET POCT MPOAOJIBbHBIX CHJI B pejbcax,
BCJIEJICTBHE TAaJICHUs] TEMIepaTypbl, MOTOMY YTO OOJBLIIMHCTBO Je(PEKTOB HMeEeT (Gopmy
nonepeyHbIX TpemuH [1-3].
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PucyHnok 2— 3aBucuMoCTb 4Kciia HOBPEXKICHUN CBAPHBIX PEJILCOBBIX CTHIKOB OT BPEMEHU Io/1a:
FBW — cteikoBas anextpocBapka; GPW — rasomnpeccoBas cBapka;
EAW —snextpoayrosas cBapka; TW — TepMuTHas cBapka

[IpynunHBl MOBpPEXKACHUN U BIMSAHUE TEPMUTHOW CBapku. MeTox TEpMHUTHOM CBAPKH ILIMPOKO
IpUMEHSeTCA Ha OOBIYHBIX JIMHUAX JKEJIE3HBIX JOPOr Ipu paboTax HEMOCPEICTBEHHO B MYyTH, U
€ro JIoJsl COCTaBisAeT B HacTosmiee Bpemsi npumepHo 40 %. OmgHako, KOTJa JaHHBIA METO[
TOJBKO BBOJAWIM B IPAKTUKy, IPU €ro HCIOJb30BAaHUM YHMCIO IOBPEXKAECHHBIX CBapHbIX
PENbCOBBIX CTHIKOB OBLJIO OOJIbIIIE, YEM TP UCIIOJIB30BAHUU APYTUX METOOB.

Ha pucynke 3 mnpuBeneHbl BUIbl U NPUYUHBI MOBPEXKICHUH IIBOB, BBIIOIHEHHBIX
TEPMUTHON cBapkoil. B memom 73 % nedekToB OTHOCATCS K TIONMEPEYHBIM TPEIIMHAM,
3apoXJaloUIMMci B TOAOIIBE pesbca. HeoaHopomHocTH MeTaula 1Ba, BbI3bIBAIOIINE
MOTIEpEeYHbIE TPEIIMHBI B TOJOUIBE, 00YCIOBICHBI PEUMYIIECTBEHHO HEMPOBAPOM (HETIOIHBIM
IIPOIUIABJICHUEM MeETajllla CBapHOrO IBa M CBapUBAaEMbIX PEIbCOB) M OCEBBIM CHKATHEM,
BCJIEICTBHE OTHOCUTEIBLHOTO CMEIIEHUS PEIbCOB B CTHIKE IPU OTBEPKIACHUM MeTaiia. B uncio
APYTUX MPUYMH HONEPEYHbIX TPEHIMH BXOAAT MOPUCTOCTh METajla IIBA, BbI3BAHHAS IJIOXUM
KAueCTBOM €ro BBIIIOJHEHUS, U KOHLEHTPALMs HaNpsyKEHUH H3-3a M30BITOYHOTO YCWJIECHUS
MIOJIOLIBBI pelibca (IPEUMYIIECTBEHHO B HA4YaJIbHBIN MEpPHOJ MPUMEHEHUS] TEPMUTHOM CBapKH),
YTO COIJIACYETCS C IUTEPATypPHBIMU UCTOUHUKaMU [2,3].




Ka3KKA Xao6apumbicbl Ne 2 (63), 2010

Pucynoxk 3 — Buapl u npuanHbl AeEKTOB B IIBaX, BHITOJHEHHBIX TEPMUTHON CBAPKOU

BonbIIMHCTBO MONEpPEYHbIX TPELIMH B LICHKE penbca OTHOCUTCS K TaK Ha3blBa€MbIM
IIPUIIOE, BO3HUKAIOUIMM, KOIJla OCTaBLIAsCA 4YacTh MPHUCAJOYHOIO MaTepuana B
MECTE COeIMHEeHHUsI PENIbCOB pa3orpeBaeTcsi moBTopHO. Ha Hux nmpuxoautcs okono 20 % obmiero
yucna nedexroB. C apyroil CTOpOHBI, B HIEHKE peibca PEIKO BCTPEUAIOTCS TOPU3OHTAIBHBIC
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TPCIINHBI, O6YCJIOBJ]€HHBIG ra3oBbIMU ITY3bIPAMU U IIPpOrapamMu.

Ha pucyHke 4 noka3aHbl YACIEHHOCTh M NPUYUHBI IIOBPEKICHUN IIBOB, BBIIIOJHEHHBIX
TEPMHUTHON cBapkoi. BuaHo, uTo penbcoBble CTBIKM, cBapeHHble B 2004,2005 u 2007 rr., no
HACTOSIILEro0 BPEMEHHU HE UMEIOT MoBpexkAeHU. OTHAKO B CTHIKAaX, CBAPEHHBIX B JPYTrHe T'OJbI,

BO3HHUKAJIO OT OJHOI'O 10 BOCbMU I[C(I)CKTOB.

MHoro noBpex1eHuil CBapHbIX IBOB, BbI3BAHHBIX HEMPOBAPOM, OTHOCUTCS K TEPMUTHON
ceapke 10 2004 roma. Ognako, ¢ 2004 r. yuciO MOBPEKIEHUI CBAapHBIX IIBOB II0 HENPOBapy

SHAYUTCIbHO YMCHBIINJIIOCH.
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Pucynok 4 — Pacnipenenenue nedekToB B IIBaX, BHIMOIHEHHBIX
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[To-BuauMoMy, 3TO OOYCIIOBIEHO BHEIPEHHEM HOBBIX METOJNOB KOHTpois [4],
PEKOMEHIOBAaHHOI'O JUIsl HMCCIEJOBAaHUS IOJOLIBBI PEIbCa HEMOCPEICTBEHHO ITOCIIE CBAPKH.
[TosToMy cHMXamoch W OOIEE YUCIO TMOBPEKACHHBIX IIBOB, BBIIOJIHEHHBIX TEPMHUTHOU
CBApKOIl.

VYcTaHOBIIEHO, YTO NMPH OOIIEH TEHAESHIIMH YMEHbIIEHHUs Ynucia 1e(hEeKTOB MOBPEXKICHHUS,
BCJICJICTBUE OCEBOM yCaJIKH, BOZHUKAIH MPAKTUUYECKU exKeroH0. OHM MPOSBISIIUCH 1O OOJIBIICH
4acTH TaM, TJ€ Mepe MPOIyCKOM IEPBOro Moe3a IBOMHON KOHTPOIb He mpoBoawics. [loatomy
CUMTAIOT, YTO KOHTPOJIb YKa3aHHbBIM METOJOM IPEJICTaBIseT JIEHCTBEHHOE CPEICTBO
npenynpexacHus nospexaeHuil [5]. Ha pucyHke 5 mnokasaH «BO3pacT» MNOSBISIOLIMXCS
IIOBPEXKICHHUI B PEIIbCOBBIX CTHIKAX, BBIIIOJHEHHBIX TEPMUTHOM CBApKOM.
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PucyHnok 5 — Pacnipenenenue nedekToB B 1IBaX, BHIMOJIHEHHBIX TEPMUTHOM CBapKOM,
0 BUJAM U JUTUTEIbHOCTH 3KCIUTyaTalluK

BuaHo, 4to B TedyeHHWE MEpBBIX 2 JIET MOCJIE CBApKH, T. €. B HAYaJbHBIA TMEPUO]]
JKCIUTyaTanuu, Bo3HUK 61 % nedekroB. [loBpexxaeHus HavanbHOW CTaguu OOYCIOBICHBI
IJIaBHBIM 00pa3oM OCEBOHM yCaJKOW, HEMpOBapOM, TPEIIMHAMH TMPUCATOYHOTO MaTepuaia u
MopUcTOCThI0. OTMEUeHO, YTO 57 % MOBPEKICHHUN B MEPBBIA MECSI] HKCIUTyaTalliid BOSHUKAIOT
[0 NPUYMHE OCEBOM yCaJKH, KOTJa €€ BEJWYMHA CIMIIKOM Oojbiuas. C JIpyroil CTOPOHBI,
MEepPHUOJ], B TEYEHHE KOTOPOIr0 BO3HUKAIOT MOBPEXKACHUS 1O HEIPOBAPY, 3aBUCUT OT BEJIUYUHBI
HEOJTHOPOAHOCTeH Meramna. [Ipu HeOONbIIOM HEmpoBape MOBPEKICHUS MPOSIBISIFOTCS B BHIIE
YCTaJIOCTHBIX TpemrH. OHAKO, TOBPEKICHMS, BCICACTBHE OCEBOM YCAJIKM U TPEIIUH B TIPHUTIOE,
B BHJIC YCTAJOCTHBIX TPEUIUH HUKOT/Ia HE BHIPAXKAIOTCHI.

BuiBoAbI:

1. [ToBpexxaeHus: HA4aTbHOW CTaIuU OOYCJIOBIEHBI, TIaBHBIM 00pa30M, OCEBOM yCaJKOM,
HENMPOBApOM, TPEIIUHAMU MTPUCATOYHOTO MaTepHaia U MOPUCTOCTHIO.

2. Ilpu TepMUTHON CBapke HEOJHOPOJHOCTHM METalsla B CBApHBIX IIBAX, BHI3bIBAIOIINE
MOTNIEPEYHbIE TPEIIUHBI B TMOAOIIBE peibca, 00YCIOBIEHBI, TIIaBHBIM 00pa3oM, HEMPOBapoOM U
oceBoit ycankoil. C apyroil cTOpoHBI, OOJNBIIMHCTBO TOIMEPEUHBIX TPEHIMH B IEHKe penbca
BBI3BAHO TPELIMHAMU B MPHUIIOE.

3. Bce nonepeuHble MOBPEXKACHHS B TOJIOBKE peiibca MPOSIBISIINCH B BUJE BO3HUKABIIHUX U
Pa3BHUBABIIMXCS YCTAJIOCTHBIX TPEUIMH B TAK HA3bIBAEMbBIX IUIOCKMX IISITHAX, BBI3BAHHBIX
BKJIFOUCHUSIMU OKCHI0B. Kpome TOro, oueBUHO, YTO Ha BOSHUKHOBEHHUE TAKUX IOBPEKICHUI
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BJIMSIIOT OCTATOYHBIC PACTATUBAIONIME HANpsOKCHUs. [lomepedHble e TPEIIMHBI B IMOJOIIBE
peibca 00BIYHO 3apOXKIAFOTCS BCIACICTBHE pa3psia AIEKTPUIECKON JyTH OT KOHIIA dJICKTPO/Ia Ha
TIOJIONIBY.
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METObI U3MEPEHHMSI OCTATOYHbBIX HATIPSI)KEHU
B CBAPHBIX PEJIbBCAX

Cpenn MHOKECTBA M3BECTHBIX METOOB M3MEPEHHsI OCTAaTOYHBIX HAIPSDKEHUM, B OCHOBHOM,
HAIIUTM NPUMEHEHUE MEXaHMUYECKUE CIOocoObl. MexaHnyeckre MEeTObl OCHOBAaHbI Ha M3MEPEHUU
yOpyrux neopmManuii MeTaiia, BOSHUKAIOMIMX MPU pa3pe3ke W3IENHs, BCICICTBUU pelaKcaluu
HanpspkeHuid. [lo 5Tol mpuynHEe MeXaHWYeCKUue CIOCOObI M3MEPEHHSI OCTATOYHBIX HANpPsHKEHUN
TaKKe Ha3bIBAIOT pelakcalMoHHbIMU. K Takum cnocobGaM MOXHO OTHECTH pa3pe3Ky pesibCOB Ha
noJiockl [1], CTpOKKYy WM TpaBiieHUE [2], BBIPE3KY TOMEPEUYHbIX TEMIUIETOB [3], CBepieHue
oTBepCTHiA [4], OCBEpIIOBKY cTONOMKA [5], KOMOMHHPOBAHHYIO pe3Ky [6].

Pa3peska penbCcoB Ha MONOCHI C TMOCIEAYIONIMM IEpEpacyeToM YOpyroi aedopmaruu
KaXJO0H OTIEJIbHON IOJIOCHl Ha HAINpPSDKEHWs] W3BECTHA CPABHUTEIBHO JaBHO. OcCTaTo4HbIE
HaANPSDKEHUS, BBIYUCICHHBIE 3TUM CIIOCOOOM, UMEIOT O0JIbllKe KojaeOaHusi U TOYHOCTh OIICHKU
BO MHOI'OM 3aBHCHUT OT Pa3MepOB IIONEPEYHOI0 CEUEHHUS BBIPE3AEMbBIX CTEPIKHEM.

Cnioco6 TmocaenoBaTeNIbHOTO0 CHATHS clloeB, mpeioxkenHbiii H. H. JlaBbineHKOBBIM,
OCHOBaH Ha U3MEPEHUHU CTPEIIbI IPOrnda, BO3HUKAIOLIETO B IPOLECCE YIATEHUN CIIOEB METala
CTPO’KKOM WJIM TpaBJI€HHEM. DTOT METOJI COJEPKUT PAll JOMYILIEHUI (paBEHCTBO MPOJOIbHBIX
OCTaTOYHBIX HAMNPSKEHUM MO IIMPUHE CJIOSl, OTCYTCTBUE ABYX JAPYTHUX IIABHBIX HAMNPSKEHUN),
YTO MPUBOAMUT K 3HAYUTEIBHBIM MOTPEIIHOCTAM mIpu u3MepeHusx. Kpome toro, pabora c
rabapuTHBIMU JIETAISIMH TPEeOyeT MOIIHBIX 3)KHUMHBIX MPHUCIIOCOOTICHH, HEOOXOAUMBIX s
COXpaHEHUsI PABHOBECHOI'O COCTOSIHUS OCTATOYHBIX HAIPSHKEHUN M BOCCTAHOBJIEHUS MCXOIHOM
(hopMBbI U3ETUS MOCIIE KaXK0r0 3aMepa.

Merton oTBepcTuii, unes Koroporo Owuia mpeaiaoxkena H. Marapom B 1932 1., cBonutes k
u3MepeHuto aedopmaruii B TOW 4yacTu JeTand, I/ie MPOU3BOAUTCS ee cBepiieHue. Bennunna
TJIABHBIX HAIIPSKEHUHN U MX HAMpaBIICHUE OMPEIEAETCS MPU PEIICHUN CUCTEMbl YpaBHEHHH.

K Henocratkam cioco6a OTHOCSATCSI OTpaHUYEHHbIE BO3MOKHOCTH U3MEpEeHHsI OOJIbIINX I10
BenMurHe HanpspkeHui (1o 0,3 6;), Tak Kak npu kod(PUIMEeHTe KOHLEHTPALUU HanpsKeHUN
BO3JI€ MaJIOTO OTBEPCTHUS OOJBIIIE TPEX, OHM MOTYT BBI3BATH IIACTUYECKUE AeOpMAIIHH.

MeTo1 OCBEpJIOBKM CTOJIOMKOB 3aKJIFOYAeTCsl B HM3MEPEHHH JAepopMali Ha TOpLE
cTonOuKa, OTACNIEHHOTO OT OCHOBHOI Macchl MeTaiia KpyroBoil kaHaBkoil. [lomHast pasrpyska
TOpLa CTOJIOMKA MPOUCXOAUT MpH 3ariayOaeHUH KaHaBKHU Ha MOJIOBUHY JuameTpa crosbuka. [lo
U3MEHEHHUI0 JedopMallii Topla CTOIOMKA B MPOLIECCE €ro 3ariayOJieHHs MOXXHO H3MEpPUTh
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