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AHHomayus. IIpu KOHTAKTHOW CTBIKOBOI CBAapKe PENbCOB OILIABICHHEM IIPOMCXONUT HATPEB M HEIPEPHIBHOE OXJIAXKICHHUE METallla B 30HE TEPMHU-
YECKOro BIMSHUS. YCKOPEHHbIH HarpeB U MOCIEAYIOlIee MHTEHCUBHOE OXJIAXK/ICHUE, Peali3yeMble MyIbCHPYIOLINM METOIOM OIUIABICHUS, PH-
BOZAT K 00pPa30BAHHIO 3aKATOYHBIX CTPYKTYp. B mocneqyrommeM, Ipy 3KCILTyaTallul CBAPHOTO CTHIKA PEIBCOB 3TO BEAET K 00PA30BAHUIO TPEIIUH
U K XpyNKOMYy pazpylieHuto. MccnenoBanbl BO3SMOKHOCTH UCIIONB30BAHMUS KOHTAKTHOTO TOAOrPEBa 110Cje CBApKH ISl UCKIIOUSHUs 00pa30BaHus
3aKaJOYHBIX CTPYKTYp B METaJIe CBAPHOTO coeAMHEHUs n3 penbcoBoil ctamu R350LHT. IlpoBenena 3ammch TEPMHUUECKUX IMKIIOB IPH CBap-
K€ M MOCIEYIOEeM KOHTAKTHOM MOJ0rpeBe. YCTaHOBIICHA 3aKOHOMEPHOCTh (DOPMHUPOBAHUS CTPYKTYPhl METaJlIa CBAPHOIO 1IBA, BKIIFOYAs 30HY
TEPMHUYECKOTO BIMSHHS, IPH UMITYJIbCHOM KOHTAKTHOM Toforpese aitst penbcoBoil crann R350LHT. Tloka3aHo, 4TO KOHTAKTHBIN MMITYIbCHBII
HOJIOrPEB 3aMEIACT OXJIAXK/ICHHE CBAPHOTO CTBIKA U TO3BOJISIET MPEAOTBPATUTH 00PA30BAHUE 3aKAIOUHBIX CTPYKTYp. OHAKO KOHTaKTHbBIH UM-
ITYJIbCHBIH IOJOTPEB IIPH UCIIONIb30BaHIN HEONTHMAIBHBIX PEKIMOB MOXKET IIPUBECTH U K 00paTHOMY 3¢ dekTy. OnpeneneHo, 4To Ipy 3HAUUTENIb-
HOM BJIOXKEHHMH TeIUla C TIOMOIIBIO KOHTAKTHOTO MOJIOrPEBa CKOPOCTh OXJIXKAEHMSI METalla MPEBBIIAET KPUTHUECKYIO, IPOLECC MPEeBpaleHHs
mpoxonut 1o 6e3nuddy3noHHOMY MEXaHU3MY ¢ 00pa30BaHHEM KPYITHO3EPHUCTOH CTPYKTYpBI MapTeHCHTA. MCIIONb30BaHNUE TEPMOKHHETHIECKHX
1 U30TEPMUYECKHX IMArPaMM paciajia ayCTeHUTa MPU U3BECTHBIX TEPMUUECKUX LIMKJIAX CBAPKHU MO3BOJISICT 3HAYUTENIBLHO CY3UTh IIPEIEIbl TIOUCKa
OINTUMAJIBHBIX PEKIMOB KOHTAKTHOH CTBIKOBOI CBApKH JKEIE€3HOLOPOKHBIX PENIbCOB U MOCIECTYIOIIEr0 KOHTaKTHOrO nojorpesa. lcnonbs3oBanue
ONTHMAJbHBIX PEKUMOB KOHTAKTHOTO TOJJOrPEBa MO3BOJISIET MOMYUYUTh MUHUMAJIbHYIO NPOTSHKEHHOCTh 30H TEPMUUECKOTO BIUSIHUS € TIOHMKEH-
HOH TBepIOCTHIO Oe3 00pa30BaHMs 3aKATOYHBIX CTPYKTYP B CBAPHOM CTBIKE JKEJIC3HOIOPOKHBIX PEIIBCOB.

Katoueswle ca1068a: penbcoBas CTaib, pacia]] MePeoXJIaKACHHOTO ayCTeHUTa, HEPEPhIBHOE OXJIAKACHNE, KOHTAKTHAsI CTHIKOBAsi CBapKa, CBapHOE coe-
JMHEHUE, 3aKaJI0UHbIE CTPYKTYPbI, 30Ha TEPMUYECKOTO BIUSHUS, KOHTAKTHBIN 1O0TPEB
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Abstract. During contact flash welding of rails, the metal is heated and continuously cooled in the zone of thermal influence. Accelerated heating and

subsequent intensive cooling, implemented by the pulsed flashing-off method, lead to the formation of quenching structures. Subsequently, during
the operation of the rails welded joint, this leads to the formation of cracks and to brittle destruction. We have investigated the possibilities of
using contact heating after welding to avoid the formation of quenching structures in the metal of the welded joint made of R350LHT rail steel.
The thermal cycles during welding and subsequent contact heating were recorded. The regularity of formation of the weld metal structure was
established including the zone of thermal influence during pulsed contact heating for R3S0LHT rail steel. It is shown that contact pulse heating
slows down the welded joint cooling and prevents the formation of quenching structures. However, contact pulse heating when using suboptimal
modes can also lead to the opposite effect. It is determined that with a significant investment of heat by contact heating, cooling rate of the
metal exceeds the critical one, transformation process passes through a diffusion-free mechanism with the formation of martensite coarse-grained
structure. The use of thermokinetic and isothermal diagrams of austenite decomposition at known thermal welding cycles allows us to significantly
narrow the search limits for optimal modes of contact butt welding of railway rails and subsequent contact heating. The use of optimal contact
heating modes makes it possible to obtain a minimum length of heat-affected zones with reduced hardness without the formation of quenching

structures in the welded joint of railway rails.
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- BBEAEHUE

[Ipy KOHTAaKTHOW CBapKe PENTbCOB KaK M TPH IPYTHX
BUJAX CBApKU MPOUCXOJUT HArPEB U HEMPEPHIBHOEC OX-
JaKACHUE MeTajula B 30He TePMUUECKOTO BIHMAHUS. B 3a-
BUCHMOCTH OT XMMHYECKOTO COCTaBa CTAlld BBIOMpaETCs
TEXHOJOTHIECKUH TPOLECC CBAPKH C HCIOIB30BAHUEM
CyLIecTBYIOIMUX crocoOoB [1 —3]. M3ydeHue cTpykryp-
HBIX MIPEBPAIEHNN, TPOTEKAIOIINX B PEIBCOBOM CTAIA IIPU
CBapKe M TEPMHYCCKOW 00pabOTKe, MMEET BaYKHOE 3HAUC-
HUE MPHU BBIOOPE PeKUMOB 00paboTtku [4, 5].

B mporiecce oxiaxkICHUS CTaJIH MPEBPAILCHHAE Ay CTCHH-
Ta TPOUCXOIUT TOIBKO ITOCIIE €r0 MePeOXTaXKACHIS HIDKE
Temreparypbl Arl, 4TO OOBACHIETCS H3MEHCHHEM CBO-
OomHOM dHeprun (a3 ¥ CTPYKTYPHI CIUIABOB TIPU HArpeBe
u oxyaxaeHuu [6]. [lpu nmepeoxaaKaeH!H CTall ayCTeHUT
TIpEeBpaIaeTcs B INIACTUHYATHIN nepauT. [Ipu manoii creme-
HU MEPEOXJIKICHUS ayCTEHUTa B MHTEPBAJIC TEMIIEPATYP
711 — 650 °C obpasyercs niepnut. [Ipu Gonbpiieit creneHu
MepeoxyaxaeHusi B uHTepBaie temmneparyp 650 — 600 °C
ToCIIe TIpeBpalleHus aycTeHuTa obpasyercs copowurt. [Ipu
emle OONIBIINX CTENCHSAX IMEePEOXJIAKICHUS B UHTEPBAJC
temmeparyp 600 — 500 °C noxyuatot TpoocTut [7 — 9]. BeI-
COKasi CKOPOCTh OXJIAXICHHSI METAIlIa MOCIC CBAPKH TIPH-
BOIUT K Oe3nuddy3nonHOMy TipeBpaiieHnio 1 00pa3oBa-
HUIO CTPYKTYphl MapTeHcuTa [10 — 14]. Beibop TemnnoBoro
pPEeKUMa OCHOBAH Ha MCKITIOYEHHH 00pa30BaHUSI CTPYKTYP
3aKaiku (MapTeHCUTA M OCHHMTA), BBI3BIBAIOIIUX IOIOJ-
HUTEJIBHBIC HAMPSDKCHUS M TPEIIMHBI, KOTOPHIE MPUBOIST
K pa3pyuieHuro penbcos [15, 16]. B cesasu ¢ atum [17 — 19]
0co0oe 3HaYCHUE TPHOOpeTaeT pa3padoTKa PEKUMOB CBap-

KU ISl JKEJIE3HOJOPOKHBIX PEbCOB BBICOKOCKOPOCTHBIX
MarucTpasneil, U3TOTOBICHHBIX U3 XPOMUCTOM CTaJIH.

- MATEPUA/IbI U METOOUKA UCCNEAOBAHUA

s momrydeHns MEHAMAaITBHOM MPOTSHKEHHOCTH YIacT-
Ka C MOHWKEHHOW TBEPJOCTHIO MPEIIaraeTcsi MPOBOIUTH
CBApKy PEIBbCOB Ha JKECTKUX PEKUMAaX JIEKTPOKOHTAKT-
HBIM CIIOCOOOM MYJILCHPYIOIIUM METOJOM OILIaBJICHUS,
a JIIsl MCKITIOYEHUsST 00pa3oBaHMs JC(PEKTOB B BHJIC 3aKa-
JIOUHBIX CTPYKTYP YIPABJIATH OXJIAKICHUEM CBAPHOTO COe-
JIHEHHS C TIOMOIITHIO KOHTAKTHOTO HATrpeBa.

Ilpu wuccnemoBaHUU BO3MOKHOCTH MOJyYCHHS 0€3-
IeeKTHONH CTPYKTyphl MeTajla CBapHOTO COCTIHEHI
YIPaBICHUE OXJIAXKICHHEM METajlia MOCie CBApKU MPOBO-
IVUTH TIyTEM TPOITYCKAaHUsI TIEPEMEHHOTO HIICKTPHUECKOTO
TOKa TI0 3aJIaHHBIM pexxuMam. MccienyempiMu mapamert-
paMH yIPaBISEMOTO OXJIAKICHUS ABJIAIMCH: X, — BpeMs
OXJIQXKJICHUS TOCJIE OCAAKH (XapaKTepU3yeTCsl CKOPOCTHIO
OXJTKICHUS (CTETICHb IMTEPEOXIIKICHHUS ayCTCHUTA) U TEM-
neparypoii 7', 10 KOTOPOH MPOMCXOUT OXJIKIEHHUE); X, —
BpEMs TIOJIOTPEBA (XapaKTepU3yeTCs TEMIIEPaTypoi 1), 10
KOTOPOH NMPOUCXOMUT HArpeB); X; — BPEMsS OXJIaKIECHHSA
HOCJIE TOZI0TPeBa (XapakTepusyeTcs Temneparypoi 7', 1o
KOTOPOH IIPOMCXOJUT OXJIAXKIEHHE); X, — KOJMIECTBO HM-
IyNBECOB TIONOTPEBa (XapaKTepHU3yeTCs] WHKYOAIMOHHBIM
MICPUOIOM TIPEBPAILCHHS ayCTCHUTA B MICPIIUT).

JUTMTEbHOCTE BBIIEPKKHU (X|) moaOMpanu TakuM 00-
pa3oM, 4TOOBI CBApHOW CTHIK OCTBHIBAJ JIO0 TEMIIEPaTyphl,
MpY KOTOPOH 00pa3yeTcss HeoOXoauMasi CTPYKTypa MeTall-
na mBa. MITynbChl IPOMyCKaHus TOKa 3aJaBajid C OIpe-
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JIENIEHHBIM MHTEPBANOM. JIIUTENBHOCTL mMMIynbea (X,)
OTIpeIeISIeTCSl TeMIIepaTypoll CBapHOTO CTHIKA, KOTOpas
HE JIOJDKHA IOHMUMATHCS BBINIE 3HAUCHUH TeMIeparyp,
TpeOyeMBIX ISl 00pa30BaHUsI HEOOXOAUMOHN CTPYKTYPHL.
JimatenbHOCTh MHTEpBaa (X;) moadupaercs Takum obpa-
30M, YTOOBI TEMIIEpaTypa CBapHOTO CTHIKA HE OITyCKalach
HIDKE TEMIIEpaTyp, IPU KOTOPBIX 00pasyeTcs HeoOxoanmas
CTpyKTypa MeTaimna msa. KonuaecTBoM MMITy/IbcoB (X))
3a7aeTcsl BpeMs, B TE€UECHHE KOTOPOTO MOJCPKHBACTCS
CpenmHss TeMITepaTypa CBapHOTO CTHIKA, HEOOXOMMMAsT LIS
(opMupoBaHus TpeOyeMOH CTPYKTYpPHI IPU CBApKE.

s cBapku BBIpe3aiy 00pasIlsl M3 PEIBCOB CEUCHHEM
10x30 mm gmuHOM 90 MM. CeueHue 00pas3ioB BhIOHpanu
U3 YCIOBUH BO3MOXKHOCTH BEICHHS IpoIlecca KOHTAKT-
HOM CTBIKOBOM CBapKM HEIPEPBHIBHBIM OIUIABICHHEM Ha
mamuHe MC-2008 mo cregyromeMy pexuMy: CTYIIEHb
Tpancgopmaropa 10; K,,=65U,=576B;1,= 11700 A;
A =10mm; A =4mm; v =1 mm/c (toe K, - K03(h-
(Guuuent Tpanchopmarnuu; U, — BIOPUIHOE HANPSIKEHHUE,
I, — cBapouHbBIA TOK; A W A — TIIPUITCK Ha OIUIABICHUE
Y Ha OCaJIKy; v, — CKOPOCTb OmiaBienus). Mcenenosanus
MPOBOAMIA B JaOOPaTOPHBIX ycioBHAX. s mpoBene-
HUSI UCCIEA0BAHUI HCIOIBb30BAIN 00pa3Ibl CTATM MapKH
R350LHT. PexxnuMbl KOHTAaKTHOTO UMITYJIBCHOTO ITOJIOTPEBA
IIPUBE/ICHBI B TAOMIHIIE.

st monmy4eHust ”HPOpPMAIUK O TEPMHYCSCKOM BIUSTHHN
Ha CTPYKTypy MeTajlia pa3paboTaHa METOIUKA U3MEPEHHS
TEMITEpaTyp B 30HE TEPMHUYECCKOTO BIHSHUS BO BPEMsI CBAp-
KM JIabopaTopHbIX 00pasnoB. IIpeamnonaraemas 30Ha Tep-
MHUYECKOTO BISIHAS N3MEHSIIACH TIPU PA3IMIHBIX PEKIMaX
oT 5 10 25 MM OT LeHTpa mBa. Tak Kak U3MEpPSITh TEMIIe-
parypy B IEHTpe IIBa KOHTaKTHBIMH CIIOCOOaMH HEBO3-
MOYKHO, TEeMITEpaTypy 3amepsiin Terosusopom HotFind-D
B Touke 7. [l M3MEpEeHHsl TEMIEPaTyphbl B 30HE TEPMH-
YECKOTO BIIMSIHUS NPUMEHSTH XPOMEIb-aJIIOMENIEBbIE TEp-
MOTIAPEL.

Meramorpaguueckuii aHaau3 CTPYKTYPBI BBIIONHSIIN
C TIOMOIIBI0 onTHYecKoro Mukpockorna Olympus GX-51.
i co3manust ONTUYECKOTO KOHTpacTa 00pa3iibl XUMHYEC-
KH TpaBWIH 4 %-HBIM PacTBOPOM a30THOH KHCIIOTHI B 3TH-
JIOBOM CITHPTE.

[ PE3YNLTATBI 3KCMEPUMEHTOB

[Tpu pacuere pacnpenencHHus TeMIeparypbl MO METO-
IIMKe, TIPUBEICHHON B padote [20], ompeneneHo, 4To mpu

Pe:kuMbI KOHTAKTHOTO noaorpesa

Contact heating modes

3HaueHus GaKTopoB
Pexum
X,c | X,,e | X, ¢ a
1 25 0,6 10 4
2 20 0,2 20 4
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pexxuMe / UMITYJIbCHOTO KOHTAKTHOTO MOAOTPEBA CKOPOCTh
OXJIQXJICHUS MeTaJlIa mBa cocrasiser 5,8 m/c. [Ipu Hano-
KEHUH MOJTYYECHHOH CKOPOCTH OXJIAKICHUS HA AUATPAMMY
TEPMOKHHETHYECKOrO pacnajga aycTeHuTa (puc. 1, xpu-
Basi /) CTaHOBUTCSI CHO, YTO OOpa30BaHME 3aKATOUHBIX
CTPYKTYp B METajlle CBAPHOTO COEJUHEHHs HEU30EXKHO.
ITpu pexxnme 2 ckOPOCTh OXJAXICHUS cocTasiseT 1,9 m/c,
IPU HAJIOKEHUU Ha JUarpaMMy TEPMOKHHETHYECKOIO pac-
nmaja aycreHura (puc. 1, kpuBas 2) BUIHO, YTO IpeBparie-
HHE MpoTeKaeT 1o AupGy3HOHHOMY MEXaHH3MYy ¢ 00pa3o-
BaHUEM (PeppUTO-KapOUJIHON CMeCH Pa3IMYHON CTENeHH
JCIIEPCHOCTH.

Ha puc. 2 noka3aHbl TEpMUUYECKUE LUKIIBI IIPU CBAPKE
OIJIABICHUEM C HOCIEAYIOIIUM YIPaBISEMbIM OXJIAXK/[e-
HHEM. B cOOTBEeTCTBHU C pe’KMMaMU CBapKU U yIpaBisie-
MO0 OXJIaX/ICHUs] TIPOLECC HArPEBa U MOCIEAYIOIIEro UM-
MyJIbCHOTO Tojiorpesa 3anumaeT 90,8 ¢ (pexum /) u 67,4 ¢
(pexum 2).
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Puc. 1. TepmokuHETHYECKAs JUarpaMMa pachajia nepeoxiaxIeHHOTO
ayCTEHMTA: OXJIAK/ICHHE METaJlIa I11Ba HA PeKMMaX KOHTAKTHOTO
nogorpesa / u 2

Fig. 1. Thermokinetic diagram of supercooled austenite decomposition:
cooling of the weld metal in contact heating modes / and 2
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Puc. 2. PacipeneneHne TemMneparypsl Ipy CBapKe:
a—pexuM 1; 6 — pexxum 2

Fig. 2. Temperature distribution during welding:
a—mode /; 6 — mode 2

Ha puc.3 mnpencraBieHa MHKPOCTPYKTypa MeTajia
CBapHBIX IBOB. [Ipy M3yuyeHHMH MUKPOCTPYKTYPHI CBap-
HBIX COCIMHCHUH JTa00paTOpHBIX 00pa3IoB HAOMIOmACTCS
HaJIMYNE HECKOJNBKUX 30H, OOpa30BaHHBIX B pe3yibTaTe
JIeHCTBHA TeIula CBapKU U KPaTKOBPEMEHHOTO I10JOIPEeBa,
HCIOJIb3YEMOI0 ISl YIIPaBJISIEMOI0 OXJIaXKAECHUS.

[Ipu uccnenoBanuu oOpasla Mocjae CBapKU Ha PEXHU-
Me / OTMEUEHO HaJIM4yue KPYIHO3EPHUCTON CTPYKTYpBI
(2-3 nomep mxkansl 'OCT 5639 —82) B OKOJOLIOBHOM
30HE ¥ MUKPOCTPYKTYPHI C IpeodIalaHueM MapTeHCUTHON
COCTABJISIOLICH, XapaKTepHOU Ul Meperperoro Meraia
(puc. 3, a, 0).

[lpu mpocmoTrpe TpaBieHBIX MHUTH(OB 0Opa3IOB IO
MecTy mBa (TOIy4eHHOro Ha pexxumax [ u 2) obesyrie-
POXEHHOM 30HBI B BHJIE (PEPPUTHOU CETKH, 00pa3yromIeH-
cs1, KaK IpaBuJIo, IIPY OIUIABJIIEHUU PEJIbCOBBIX TOPLOB IIPU
CBapKe, CTHIKOB HE BBISBIECHO, YTO OOYCJIOBJIEHO, BEPOSAT-
HO, YCKOPEHHBIM HAarpEBOM M MaJbIM CEYCHHEM 00pa3IoB
(puc. 3, 8).

MukpocTpyKTypa o0pasiia Iociae CBapKu Ha pexuMe 2
Ha yJaJICHUH 710 2,5 MM OT LIBa COCTOMUT U3 MEJIKOIUCIIepC-
HOTO MJIACTUHYATOTO NepianuTa (COpOoUTa) C MEJIKMMHU y4acT-
KaMu TpoocTtuTa. Ha paccrosauu 2,5 — 4,5 MM HaOJro1aeT-
Csl OTIYIICHHAs] CTPYKTypa CKOAryJIMpOBaHHOTO COpOUTA.
Ha ynanenuu cBbliiie 5 MM OT 1IBa MUKPOCTPYKTYpa Xapak-

Puc. 3. MukpocTpyKTypa MeTalla CBapHOTO COeIMHEHMs 00pasiia,
MoJy4eHHOTO TpH peskume / (a, 6) u pexume 2 (8)

Fig. 3. Microstructure of the metal of welded joint of the sample
obtained in mode / (a, 6) and mode 2 (s)

TEpHa JUIsi OCHOBHOTO PELCOBOTO METAJlIa B TEPMOYIIPOU-
HEHHOM COCTOSIHUH.

Ha Bcex oOpasinax mpucyTCTByeT y4acTok chepouam-
3alUH, IMEIOIIUI pa3IMIHbIC pa3Mephl B 3aBUCUMOCTH OT
pexxuma ympasisiemoro oxjaxiaenud. Ha puc. 4 nokaszana
3aBHCHUMOCTHh MHKPOTBEPIOCTH OT 0OBEMHON JIOJNU CTPYK-
TYPHBIX cocTaBistomux. [Ipn yBenmuennu o0beMHOM 101
3EPHUCTOTO TEPIHUTa IMPOUCXOIUT CHUYKEHHE MHKPOTBEP-
JOCTH. HpI/I HaJIMYUX U YBCJIMYCHUU KOJIMYCCTBA 3aKaJIov-
HBIX CTPYKTYP MPOUCXOAUT YBEIUUCHHE TBEPIOCTH.

423



W3BECTHA BY30B. YEPHAS METAJLIYPTHUd. 2021. Tom 64. N2 6. C. 420-426.
© 2021. [osesoll E.B., Cumonos F0.H., Kosvipes H.A., lllesuenko PA., Muxxo A.P. icciefoBanue $a3oBbIX U CTPYKTYPHBIX TPeBpaLleHuH ...

950 100
)='\
90 8
850 §
80 Rw
g
750
N 70 §
Q
m N
© 650 60 S
5 50
3 :
S 550 " §
& Q
®
450 30 2
gS)
350 2 3
10 3
O
250 | | ] ] 0 Q
~30 —20 ~10 10 20 30
500 100 -
®
6 ~
490
:
450 | 480 &
3
N
170 §
> S
T 400 |- 160 °3
S g
g {50 3
g~ <
S ss0 440 =
& 5
430 =
S
gS)
300 420 3
:
410
&8
250 o ©
~20 20

Ilonoocenue omnocumenvHo yeHmpa ceapHoco CO@()MH@HHE, MM

Puc. 4. Pacipenenenne MUKpOTBEPIOCTH, OOBEMHOM JIOJIU CTPYKTYPHBIX COCTABJISIOIINX B CBAPHOM COCAMHEHUH 00pasia,
MOJTy4eHHOTO 1pu peskume 1 (a) u pexume 2 (0):
1 — MUKpOTBEpPOCTD; 2 1 3 — 00beMHast 10151 36PHUCTOTO MEepIIUTa U MAPTCHCHTA

Fig. 4. Distribution of microhardness, volume fraction of structural components in the welded joint of the sample
obtained in mode / (@) and mode 2 (6) :
1 —microhardness; 2 and 3 — volume fraction of granular pearlite and martensite, respectively

[l BuiBOAbI

YcraHOBIEHa 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYK-
TYpBbI METaJIIa CBAPHOTO I1BA (BKIIOYAsl 30HY TEPMHUECKO-
TO BIIHMSHUS ) IPU UMITYJIECHOM KOHTaKTHOM TTOAOTPEBE IS
peabscoBoit cranmu R350LHT. [lokazaHo, 94TO KOHTaKTHBIN
HUMITYJIBCHBI TIONOTPEB TO3BOJISIET MPEIOTBPATHTH 00pa-
30BaHUE 3aKANOYHBIX CTPYKTYp, 3aMEUIICT OXJIaKACHHE

CBapHOro cThika. IIpuM HCHOIB30BAaHUM HEONTHUMAIBHBIX
PESKUMOB KOHTAKTHBI HMITYJILCHBIN TTIOJJOTPEB MOKET MPH-
BECTHU K 00paTHOMY 3(pdexry.

Hcronp30BaHNEe TEPMOKHHTEUECKHX M H30TCpPMUIEC-
KHUX JMarpaMM pacraja ayCTeHUTa NpU U3BECTHBIX Tep-
MHUUYECKUX IIUKJIAX CBAPKU MO3BOJISICT 3HAUUTEIHHO CY3HUTh
mpeaenbl MOMCKAa ONTUMANBHBIX PEXHUMOB DIEKTPOKOH-
TaKTHOW CBapKH.
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