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MOHTa)KHO-3KCIITy aTAMOHHBIE XAPAKTEPUCTUKA MOJIMMEPHBIX TPYO MPEBOCXOAAT
NOKA3aTeNH TPAAULMOHHBIX TPYO B OCHOBHBIX cpepax MpUMEHEHUs. MHUpOBasi MPaKTH-
Ka M OTEYCCTBCHHBIA ONBIT MOATBEPXKAAIOT BBICOKYIO HAJAEKHOCTh M AOITOBEYHOCTH
NOJUMEPHBIX TPYOONPOBOAOB. OCTAHOBHUTH WM JKE 3aTOPMO3HUTH MPOLECC BBITECHE-
HUSl TPAAMLMOHHBIX TPYO MOJMMEPHBIMH, KaK MBI MOJIAracM, y>K€ HEBO3MOHO. [Ipm
3TOM CIIEAYET OTMETUTH P MPOOJIEM U 3a/1a4, KOTOPbIE HEOOXOIMMO PeIaTh s 1Mo-
BbIIICHUS 3(P(PEKTUBHOCTH MPUMEHEHUS MOJIMMEPHBIX TpyO. Ham ombIT Tpex necstu-
JIETHIA aHATM3a MPUYHMH aBapyid MOJMMEPHBIX TPYOOMPOBOAOB NMOKa3al: HauboJsee vac-
TOW W OCHOBHOH NMPUYMHON aBapHii MOJMMEPHBIX TPYOOMPOBOJIOB SIBISIFOTCS TPyOBIE
HAPYLICHHS TEXHOJIOTUM KOHTAKTHON CBAPKW HArpPEThIM MHCTPYMEHTOM, OOYCIOBIIEH-
HBIC «YETIOBEUECKUM (DAKTOPOMY.

Bwmecrte ¢ TeM paspylieHHs CBApPHBIX COCIMHEHUI YacTO MPOUCXOIAT TOTAA, KOrAA
CYMMUPYIOTCS 3(PPEKTHI HECKOIBKMX (PAKTOPOB, MPSAMO HE 3aBUCAIIMX OT CBAPLIMKOB.
B uncno npuunH aBapuii NOIMMEPHBIX TPYOOIPOBOJAOB BXOAAT HEONTHUMAJIBHBIE XapaK-
TEPUCTUKH TOJIMMEPOB W HEAOMYCTUMBIE COYECTAHUS MATEPUAIOB W PA3MEPOB CBAPHU-
BacMbIX netayicid. [loyeMy onTUMHM3anusi TEXHOJIOTHMH CBAapKW TMOJMMEPHBIX TPYO C
YYETOM CBOMCTB MOJTUMEPOB YACTO SBJISETCS MPOOIEMO?

CBapka monMMepHBIX TPYO SBISETCS 3aBEPLIAIOLICH cTaaueii nepepabOTKA MOJIUMeE-
pa, HO BBIMOJIHSETCS OOBIYHO B CJIOKHBIX YCIIOBUSIX CTPOMTENBCTBA. PYyKOBOIAT CBa-
POYHO-MOHT@XHBIMKA pa0oTaMu HE NEPEpabOTUMKM MJIACTMACC, A WHXKCHEPBI CTPOM-

TEJILHBIX COECIUAIBHOCTEH.




CTpouTenu aydile 3HAKOMbI C OCHOB-

HBIMHW TIOJIOKCHUAMKW MCTAJLIOBCIACHUWA,

YCM C AaKTyaJbHbIMHM BOIpPOCAMH HOJIM-

MCPHOI'0 MATCPHUAJIOBCACHUA.

bimm3koe 3HAKOMCTBO € MoJImMCpaMu
HaYMHACTCA IpsAMO Ha CTpOHTeHBHOﬁ

IIoHAIKE.

YacTto MOKHO ycablark OT MPAKTUKOB. «5 CTPOr0 OE3HAMOPHBIA WM HU3KOHA-
NOPHBIA TPyOONPOBOA, MOTOMY KAa4eCTBO Marepualia MEHs HE MHTEpecyeT». Mexay
TEM CBAPHBIC COCAMHCHHS Pa3pyLIAOTCS OOBIYHO HE OT BHYTPEHHETO JABJICHUS, a4 OT
TEMIEPATYPHOTO C:KATUS TPYOOMPOBOIA, MPUUYEM BEPOSTHOCTh ABAPUH B 3HAUYUTEIBLHOM

CTCIICHH OIIPCACIIACTCA CBOMCTBAMH Marcpuaia.

OnacHble HANPSTKEHUST U HX MO/IeJIHPOBaHHeE.

JlaBneHue cpeibl TpaHCHOPTUPYEMOii o TpyOonpoBoay P co3maeTr B creHke TpyObl
TAHTCHIIMAIBHOE HANPSHKEHUE Gy, KOTOPOE B MHXKEHEPHOU MPAKTUKE YACTO OMPEACIISIOT
no ¢opmysie Hanau:

o,= P(dn-¢) /2¢

rae: dn — Hapy»KHBIN JMAMETpP, a € - TOJIIIMHA CTEHKH.

OceBoe HanpsHKEHUE G, | BBI3BIBAIOLICE PA3PYILIEHUE CTHIKOBBIX COEIMHEHUI MNpU
aHAJIOTUYHBIX MPUOTMKEHHUIX PACCUNTHIBAIOT MO (POPMYJIE:

o, = P(dn-¢) /4e.

Takum oOpaszom, TpyOa C 3arfiylIeHHBIM TOPIIOM HCIBITHIBAET TAHTCHIIMATBHBIC
HaMpsKeHUs BABOE OoJibliive, yeM oceBble. CenoBareibHO, HampshKeHUs, 00yClIoB-

JICHHBIC BHYTPCHHHUM JABJICHUCM MCHCC aKTyaJlbHBI, JJId CBAPHBIX COCIMHCHUMN BCTBIK
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4yeM Ui TPyObl. DT COOOpakeHHs ECTECTBEHHBIM 00pa3oM MOATBEPKAAKOTCS MPAKTH-
YeCKMMHU HAOMIOACHUSIMH O Pa3pyLICHUH TPYOONMPOBOJOB MO ACHCTBHEM HECKOMIIEH-
CUPOBaHHBIX TEMIIEPATYPHBIX Ae(hopMannii.

COOTBETCTBEHHO MCIBITAHUS BHYTPEHHUM TUAPOCTATUYECKUM [ABJIEHUEM, HEOO-
XOJUMBIC JUT OLICHKM MaTepuasia TpyO, HEaKTyallbHbI Il CBAPHBIX COCIUHEHM. B Tex
Cllydasix, KOTr/la Hy>KHO OLICHHBATh POJIb XapaKTEPUCTUK Marepuaia B (JOPMUPOBAHUH
NOKa3aTeyiei HaIeKHOCTH M JOJITOBEYHOCTH CBAPHBIX COCAMHEHMA, UX CIEIYET 3ame-
HSTh HAa OCEBOE PACTSHKEHHME OOpPA3loB CO IIBOM MOCPEAMHE, BBIPE3aHHBIX M3 TPyO
BJI0JIb UX OCH. [10100HBIE HCTIBITAHUS PEKOMEHIOBAHBI KaK B 3apyOeKHBIX HOPMAaX, TaK

u B Poccuiickux HT /I, npaBaa, B KQUECTBE AOMOJHUTEBHBIX.

Xapakrep pa3pyumieHusi CBAPHbIX CO¢IHMHEHMIA.

[Ipy KpaTKOBPEMEHHBIX MCMBITAHUSX HA PA3PBIBHBIX MAIIMHAX, MPU KOMHATHOH
TEMIEPATYPE, TOMOTEHHBIE (T.€. CBAPEHHBIC W3 OJHOTO Marepuajia) CBapHBIC ILBBI
pa3pylIaOTCs BCErJa MO0 OCHOBHOMY Marepuaiy, ¢ 00Opa30oBaHHMEM IMICHKH, MO MeXa-
HU3MY BBIHY>KJIEHHON 3JIACTUYHOCTH. B MPAKTHKE KOHTPOJS KAa4eCTBAa COCAMHECHHNA Ta-
KOE pa3pyllIEHUE HA3BIBAIOT TIACTUYECCKUM. Pa3pylieHns XpynKoro xapakrepa B mjioc-
KOCTH CBAPKH MPH KPATKOBPEMEHHBIX HCIBITAHUSX CBUACTEIBCTBYIOT O TPYOBIX Hapy-
HICHUSX TEXHOJIOTUM CBAPKU. Pe3ynbTaThl KPaTKOBPEMEHHBIX MCIIBITAHWA HE XapakTe-
PH3YIOT MaTtepuai ¢ MO3WLIUK CBAPUBACMOCTH M HE MO3BOJSIOT MPOTHO3WPOBATH 3KC-
TUTyaTallMOHHYIO HAIEKHOCTh CBAPHBIX COCAMHECHUN.

HanpoTuB, AuTeNbHBIE UCTIBITAHKUSI CBAPHBIX COCIMHEHHUHA B pexuMe, o0ecreun-
BAKOLIEM KBA3MXPYNKOE PACTPECKUBAHHUE, MO3BOJIKOT OLICHUTH JOJTOBEYHOCTH CBap-
HBIX COCIMHECHHI B MPOLIECCE IKCIUTyaTallMK. 31€Ch YMECTHO HAlIOMHHUTh, YTO HAOMO-
JacMbIE B MTPAKTHKE SKCIUTyaTalliM Pa3pyLICHUS] CBAPHBIX IIBOB TOKE HOCAT XPYIKHA
XapakKTep.

XpyIHKoe pa3pylIeHUE KAUECTBEHHBIX COCIMHEHUI TPH JUTATEIBHBIX UCIBITAHUSX
(a TaKKe MpHW IKCIUTyaTalu) HE 3aTParuBacT IMJIOCKOCTh CBAPKH, & MPOUCXOJUT B

(¢opme pocTa MOArpaToBBIX TPEeMH (puc. 1). 3aponblliv MOArPATOBBIX TPEIIUH HEU3-
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OCKHO 00pa3yrOTCs B 00JIACTM TpaHUIlbl MPOIJIABJCHUS ToJMMepa mpu cBapke [1]

BCJEACTBUE MapaOOMYHOCTH (POPMBI TPAHHUIIBI PACILIABA.

Puc. 1 PacnonioxeHnne moarpaToBbIX TPELIUH.

Biusinue ¢BOiCTB M0/1HOJIE(PUHOB HA KAYECTBO CBAPHbIX COCAMHEHUIA.
JIoruyHo nonarark, 4T0 AOJATOBEYHOCTH TOMOICHHBIX CBAPHBIX COCAMHEHUN B yC-
JIOBUSIX JJTATEIBHOTO HArpy’>kKeHUsi OyAET, MOJ0OHO AOJATOBEYHOCTH TPYO, 3aBUCETH OT
MOJIEKYJIAPHON, MAKPOMOJIEKYJISPHON U HAAMOJIEKYIAPHON CTPYKTYPHI MaTeprasia.

OTr COOOpAKECHUS TIOJTYYUIIN HAJECKHOE DKCIIEPUMEHTATILHOE MOATBEPKIACHUE [2].

JInsg mapTuii moauAITHICHA MOAU(PUIIMPOBAHHOTO MPOTICHOM MOy4YeHa KOppesi-
ISl JTOJITOBEYHOCTH CBApPHBIX COCAMHEHWM Tc € TOKa3aTeneM TEKydeCcTH paciuiaBa

[ITPs 1 HanpsKeHHEM G
lgTc =5.,41 — 1,32[1TPs — 2,570, +1gTc = 0,247

¢ ko3(ppuumentom koppensauuu R=0,967, 4To mo3BOJSET TOBOPUTH O BIUSHUM MOJIE-

KynspHoil Mmaccel [TH/I ¢ mponuiaeHoM Ha JOJITOBEYHOCTh CBAPHBIX COEIMHEHHMA.
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B obOnactu Xpynkoro paspyuieHus, A0JITOBEYHOCTh Tc KAYECTBEHHBIX CBApPHBIX CO-
EAVMHEHUH MOJIMATUJIEHA HU3KOTO JIABJICHUSI TPYOHBIX MapoOK, MOIU(PUIIMPOBAHHOTO OY-
TEHOM, MPU 3aJaHHOM HAMNPSHKEHUU 3aBUCUT OT KOHIICHTpAalUA OyTEHA, OLICHUBACMOM
M0 CTENEHU KPUCTAUIMYHOCTH (puc. 2). B uccnenoBanHoil HaMu 00/1acTH BapbUPOBa-
3
HUs MWIOTHOCTH (0T 961 nmo 951 kr/cMm”) Tc Bo3pacTana MPUMEPHO HaA MOPSJOK, 4TO

NpeaCTaBISIET OONMBIIONH MPAKTUYECKUANA UHTEPEC.

0.6

1.0

/
~~—

3 T T T T T T 1
0,61 0,62 0,63 0,64 0,65 0,66 0.67 0.68

Puc. 2 3aBUCHMOCTB OJITOBEYHOCTH CBAPHBIX COCIAMHEHWH 1gT, (IMHUM paBHOTO

YPOBHS) OT CTETICHU KPUCTAITTMYHOCTH TOJIMATUIICHA O ¥ OCEBOTO HAMPSDKEHUS G.

YBenMUeHUE pasMepPoOB KOPOTKOLEMHBIX BETBICHUH, 00pa30BaHHBIX COMOHOMEPAMHU
ATUJICHA B PSAAY MPONEH - OYTEH - TEKCEH, ICHCTBYET HA JOJTOBEYHOCTh CBAPHBIX CO-
€AMHCHUH aHAJIOTUYHO YBEJIMUYEHUIO KOHIICHTpalu OyTeHa [2].

[TpuBEeACHHBIE PE3YABTATHI XOPOLIO OOBIACHIIOTCS B paAMKax MPEACTABICHUA O posn

NPOXOIHBIX LIETIEH MEXAY KPUCTA/UIAMH B (POPMUPOBAHUM IMOKA3ATENEH TUTEIBHON



MMPOYHOCTH MOJIUATUIIEHOB [3].

CBapka rereporeHHbIX COeJIHHEeHUIl.

B 3TOM pasnmene aBTOpbl HE PACCMATPHUBAKOT 3aBEAOMO HEBEPHBIE CIYYau CBAPKH
Pa3HbIX KJIACCOB IMOJIMMEPOB, TUMA MPOECKTHOTO PEIICHUS. « BAPUTH MOJUITHUICHOBBIE
TPYOBl BUHHIIJIACTOBBIM MPYTKOMY, MOCKOJIbKY MOCIIETHKE 25 JIET MOA0OHBIE HOHCEHCHI
BCTpeUarOTCs 0ueHb penko. Cnyvan cBapku [IB]] u [TH/] Toke HE 4YacThl, MOCKOJBKY
[1B]] mpakTiudecku ucue3 ¢ TpyOHOTo peiHKA. OHAKO MOMBITKK BapuTh TpyOsl u3 [TH/]
pazHbIx rpagaumii (MPS) mporcxoaaT NOCTOSIHHO.

[Tocnennune 30 net HAOMOIANOCH CTPEMHUTEIBHOE PA3BUTHE TPYOHBIX MAPOK MOIHO-
ne¢uHOB. Hapsimy ¢ HOBBIMM MapKamMu TOMOIOJIMMEPOB MOJUIPONWIICHA Ha CTPOH-
TEJBHOM PBIHKE MOSBUIIACH OJIOK - U CTATUCTUYECKUE COMOJMMEPHI MPONUIICHA C 3TH-
JIEHOM TPYOHOrO HA3HAYECHHs. OBOMOLMS TPYOHBIX MapoK mnojudThiaeHa: [1932,
I[1550—11563—11380—I115100, PE RT — .. BBI3BIBACT 3aKOHHOC BOCXHIICHHUE CIIC-
LMAIMCTOB, 3HAKOMBIX C 3TUMHU JOCTH)KCHMSIMH, HO HE BIIOJHE IMOHATHA INPAKTAKAM
CTPOUTENBCTBA. [[0MMATUIIEHBI PA3HBIX IPAALMil CYLIECTBEHHO OTJIMYAKOTCS IO MOHO-
MEPHOMY COCTaBYy, MaKpPOMOJIEKYJIAPHON, HAAMOJIEKYJISIPHONH CTPYKTypaM M CBOMCT-
BaM. OJTHAKO OHM YacTO, U OIIMOOYHO, BOCOPUHUMAKOTCS CTPOUTESIMH, KaK MOTOOHBIE
Y PABHOLICHHBIE.

B nauane 80-b1x ro1oB ucnbIThiBas A¢@UIAT OyTeHA U ¢ OIAroCIOBEHUSI XUMUKOB, B
TEYEHHE HECKOJIBKO JIET, B KQUECTBE TPYOHOU MapKu, BBIMYCKAJICS COMOMMMED 3THIIEHA
¢ nponeHoM. ClielyeT OTMETUTh, YTO COMOHOMED MPOIIEH, B OTJIMYKAE OT OyTE€HA U IeK-
CEHa, CMOCOOEH BXOJAUTh B KPUCTALTMYECKYIO PEIICTKY MOJIUATHIIEHA W, TIO3TOMY Me-

Hee 3P (PEKTHBEH B KAY€CTBE MOIM(PUKATOPA HAIMOJIEKYJISIPHON CTPYKTYPbI COMOIMME-
pa.

CTaTuCTUYECKHUI aHATU3 TUTENBHONW MPOYHOCTH TPYO ¢ MPOMWJICHOM MOKa3al,
YTO MPH HOpME NoKazaress Tekyuyectu pacmiasa [TTPs = 0,3+0,5 r/10muH, He0OX011-
Mblid ypoBeHb JIXII MMEIOT TOMBKO TE MOJIUMEPHL, KOTOPBIE 001a1al OTHOCHTEIBHO

BBICOKOU MOJIEKYJISIpHOM Maccol, xapaktepuzyemoi (I1TP5<0.4) [3].
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TeM He MeHee, U3 COMOMMeEpa 3TUIIEHA ¢ IIPOIIEHOM, UMEIOLIEr0 3aHMKEHHBIN YPO-
BEHb MOKA3aTeNICH UIMTEIbHOW MPOYHOCTH SKCTPYAMPOBAHO COTHH THICAY TOHH TPyO
mmamerpoM oT 20 go 1200mm. Ctapele TpyOBI A0 CHX MOP SKCIUTYyaTUPYIOTCS U MOTYT
CBApUBATHCS C COBPEMEHHBIMU TPYyOaMHu B MOPSAKE PEMOHTA U NEPEKIIAIKA TPyOOnpo-
BOJOB. TakuM 00pa3oMm, B 3@KMMax CBAPOYHOH MaUIMHBI MOTYT OKa3aThCs TPYObI W3
pasHbIX MarepuaoB! JlONrOBEYHOCTh CBAPHBIX COCAMHECHUNA PA3HBIX IPajalyidi U Ma-
POK NOJIM3TUIIEHOB MOKET Pa3IN4arbCs B AeCATKH pas.

JIOJITOBEYHOCTh FETEPOTCHHBIX CBAPHBIX COCIMHEHUIN ONPEHEISIETCS I0ITrOBEY-
HOCTBIO Marepuasia CBapHOIrO IIBA, UMEIOLIET0 MEHBIIYIO CTOMKOCTh K pacTpeCKUBa-
HUt0. Pa3pylenne Takux o0pa3oB MPOMCXOAUT MO MOATPATOBOM 00IACTH CO CTOPOHBI
HanMmeHee nonaroseynoro ITHJT [2].

Kak n3BECTHO, MHOTME HOPMbI TIO3BOJISIFOT CBAPUBATH PA3HBIE MOJUITHIECHBI ONH3-
KOW MPUPOABI, €CIIM OHU BXOIAT B OJHY I'PYIIY IO BA3KOCTH paciuiaBa, OLEHUBAEMOWN
N0 BETTMYMHE IMOKA3aTesd TEKy4ecTH pacruiaBa. OQHAKO 3a7a4a ONTHMH3ALMU CBAPKU
IeTEPOTrEHHBIX COCIMHEHUH (M3 MOJTMMEPOB OM3KOW XUMUYECKOW CTPYKTYPBI, HO OT-
JMYAKOMIMXCS MO MOKA3aTeNsaM JTUTENBHON MPOYHOCTH ), 4YaCTO HE UMEET MPOCTHIX Pe-
mennid. Hambomee 4acTo Ha MpakTHKE MPOM3BOAWTCS HEIOMYyCTUMAas CBapKa pasHo-
TOJILIMHHBIX JAcTajei (¢ oauHakoBeiM MOP) u3 MarepuanoB pasHbix rpagaumii. [Ipu-
MEHEHUE BCTaBOK C (packaMM W3 MOJUITHICHOB BBICOKMX T'Pafalyid 3aTpyAHSETCS OT-
CYTCTBUEM TPYO HY>KHOH TOJNUIMHBL J{OMOTHUTENIBHBIE PA3bEMHBIE COCAMHCHHS HE
[PpEAYyCMaTPUBAIOTCA MPOEKTaMU. B pe3ynprare NPUHUMAKOTCS HEKOPPEKTHBIE pELie-
HUs, KOTOPBIE HAXOAAT HEKOTOPHIE COMHUTENIBHBIE U3BUHEHUS B TOM, YTO aBTOPHI pe-

LICHUN «HE BCAAKOT, YTO TBOPATY.

Poab craduim3upyromeii cucTemMbl

Ponb aHTMOKCHIAHTOB B COCTABE CBAPUBACMBIX KOMMO3MIMIA OCOOCHHO Ba)KHA, IMO-
CKOJIBKY JOCTYI KMCIIOPOJA B Pa30TPETYIO 30HY CBApKH OOJIETYEH, a PE3EPBBI CTaOWIN-
3UPYIOMIMX CUCTEM B 3HAUUTEIBHO MEPE UCUECPIBIBAKOTCS HA MPEAIECTBYOIIUX CTAIU-
X nepepadboTku. B ycroBusx aeuumuTa aHTHOKCHIAHTOB MHTCHCH(PHIMPYIOTCS MPO-

LECCHI TEPMOOKHMCIUTENBHON AecTpyKuuu nonuonepuros, npuuem [TH] nemoncTpm-
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PYIOT CKJIOHHOCTB K cHIMBKE [5]. CHIMTBIE CTPYKTYPBI YXYALIAIOT CBAPUBAEMOCTh U yC-
KOpsAroT pactpeckusanue [IHJI mon HanpsokeHueM. BusyanbHO CIOMBKY IPH CBapKe
MO>KHO OOHApY>KUTh 10 HEPOBHOM, OyrprcTOl MOBEPXHOCTH TpaTa. [1noxo cradbunuzu-
POBaHHBIC MAaTEPUAIIbI IEMOHCTPUPYIOT 3aHWKEHHYIO JTOJITOBEYHOCTh CBAPHBIX COEIU-
HCHUH [2].

31€Ch YMECTHO HAMOMHUTB, YTO HEKOTOPBIC MPOM3BOAUTEIN TPYO HE MCHOJB3YIOT
komnayHaupoBanHbie Mapku [TH/]. CaxkeBble KOHLIEHTpaThl BBOAST B 0A30BbIC MAPKH
HEMOCPEICTBEHHO MPH SKCTPY3UM TPYyO WK JuThe PUTUHrOB. O HEOOXOUMOCTH CTa-
OMM3aumu MaTepuaioB MPH 3TOM MPOCTO 3a0biBatOT. KoOHTpones Marepuana Tpyd u
(UTHHIOB, MO MOKA3aTeNsAM TEPMOCTAOMIBHOCTH, TAaKUM OOPa30M, MpPEBpalacTCsi B

BAKHBIHN DJIEMECHT TEXHOJIOTUM CBApPKH.

IIpumeHeHne MeTOA0B KOHTPOJISA MATEPHAJIOB CBAPHBAEMbIX U3/eJIHi.

ABTOPBI MOJATar0T, YTO B HACTOALICH CTaThe MPUBEACHBI JOCTATOYHO YOEIMTEIb-
HBIC TOBOJbI B MOJIb3Y aKTYATbHOCTH KOHTPOJISI XapaKTEPUCTUK CBAPUBAEMBIX MOJIMME-
POB C LIEJIBIO MPOTHO3UPOBAHUS HAJACKHOCTH U IOJITOBEYHOCTH CBAPHBIX COCTUHEHMIA.

Pazymeercs, HenenecooOpa3HO pacIiupsaTh NPOLEAYPY PYTHHHOTO BXOJHOTO KOH-
TPOJst TpYO U (QUTHHIOB B CTPOUTEIBHBIX (PUPMAX.

KoHTpone mMarepualioB BIOJHE €CTECTBEHHO BKJIFOUHTH B MPOLEAYPHl PA3TUYHBIX
BUJIOB aTTECTALlMU TEXHOJIOTHIA CBAPKH, MPOU3BOACTBEHHBIX HCIIBITAHUIA MPU OCBOCHUH
TEXHOJIOTMH CBAPKW MOJUMEPOB, MPU pa3pabOTKe CHELMAIBHBIX TEXHOJIOTANA CBAPKU U
ONTUMU3ALMN [TAPAMETPOB CBAPKH, HAIPUMED, B HEOJIATONPUATHBIX YCIOBUSAX, & TAKKE
[IPY aHAJIU3€E IPUYNH aBapuil.

YacTte METOOB KOHTPOJIS CTaHAAPTH30BAHBI M MPUMEHSIOTCS MPH MPOU3BOACTBE
NOJMMEPOB M UX MepepaboTKe. ITO B YACTHOCTH: OMPENEIICHUE MNTIOTHOCTH, IMOKA3aTENs
TEKY4YECTH paciiaBa, TEPMOCTAOMIIBHOCTH, paclpeaciacHnst HanoaHuTenen. [loaroros-
JICHHBIM CIIELUAIIMCTaM I10 CBApKe, B PAAC CIY4acB, JOCTATOYHO O3HAKOMUTBCS C MOKa-
3aTesiMU MOJIMMEPHOTO ChIPhS. [Ipyrue moka3aTelid MOXKET MPEeI0CTaBUTh MPOU3BOIHU-
Tenb TpyO U puTrHroB. OQHAKO, HEKOTOPBIE H3MEPEHUST HEOOXOAMMO BBITIOJIHUTE CIIE-

MAAIBHO.
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[TpeaycMOTpeHHOE HOpMaMU, HO HE PeaTu30BaHHOE B MIUPOKOI MPOM3BOACTBECHHOMN
MPAKTHKE OTPEACTICHUE JONTOBEYHOCTH CBAPHBIX COCIMHEHUM MPH PACTSHKEHUH MOYKHO

PEKOMEHI0BATh KaK 3aBOJaM, TAK U CTPOUTEIbHBIM (rpMam.

B cBoMx mccnenoBanusax B 00JIaCTH CBAPKH aBTOPBI HCIIOJIB3YIOT, TAKXKE, CHEIMAITb-
HO pa3pabOTaHHBIC BBICOKOTOYHBIE PEOJIOTMYECKHE M penakcaunoHHbie (PP - penak-
calysl JaBJICHUS pacmjiaBa) METOJbI KOHTPOJS MAKPOMOJIEKYJISIPHBIX XapPAKTEPUCTHK
MONIMMEPOB [5-7].

Bosmoxknoctu metona P/IP ummrocTpupyror pucyHku 3, 4 u 6.

Jlts pacdera cniektpoB H M3 maHHBIX MO pejlakcanuu AABICHUS MCHOJB3YIOTCS 2
B3aMMOJIOMOJIHAOIKX MeToa. [IpuMeHeHne nByxX METOAMK pacuera cnekrpa P/IP, no-
3BOJISIET MOJIYYHTh HAMOOJIEE OTHBIE MPEACTABICHUS O PEIAKCAMOHHBIX MPOLECCaxX B
pacIuiaBax MCCIEAOBAHHBIX UCCIEAYEMBIX 00pa3uoB. [IpuueM B pe3ynbTare pacyeToB
METOAOM PETYISAPU3aALMU MONY4YaroTCs cnekTpel H, ¢ BBICOKMM pa3pelieHueM, a ar-
MPOKCUMALMOHHBIE CieKTPBel Hy, Ciy>Kar [uisi TPOBEPKU BATMAHOCTH NMHUKOB, KOTOPBIE
MOTYT UMEThH PACUETHOE MPOUCXOXKICHUE.

Paznnuns B M13MEHEHNN MAKPOMOJIEKYJISIPHOM CTPYKTYPBI Tpr nepepadotke [13 63 n

IT5 80 xopomio oTpaxkaroTcst B u3MEHEHUsAX cnekTpoB PP Ha puc. 3. [6]

U )
sh

-3.5 -1.5 0,5 25 4.5 Int
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—I1263 (GazoBagMapka) —11363 (repepaboTaHHELT)
==]]380 (OasoBagMapKa) 11580 (mepepaboTaHHEBIIT)

Puc. 3 M3MeHeHns CIEKTPOB BpeMEH penakcaumu aasieHus 119 63 u 119 80 B pe-

3YJbTAaTC TCPMOMCXAHOACCTPYKIIHH.

a — CIEKTPbI, PACCUMTAHHBIE TIO ANMPOKCUMALMOHHON MeToauke (o Qopmyrne

[IIBapuens —CtaBepMeHa), O — CIEKTPbI, PACCUMTAHHBIE M0 PETYJISIPU3ALMOHHON METO-

JIUKE .

N AL
NN TN 2N/
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Int
——113100 (Poccma) =-e--1I12100 (Erpoma) === I15 100 (A3ms)

Puc. 4 Cnektpsl BpeméH penakcauuu naeineHus [15 100 pa3nuyHbIX MPOU3BOAUTENEH
a — CIEKTPBI, PACCUYMTAHHBIE MO ANIPOKCHUMALMOHHON MeToauke (o popmyne LlIBap-

nienst —CtaBepMeHa), 6 — CHEKTPBI, PACCYMTAHHBIC 110 PETYJISPU3AIIMOHHON METOIMKE.

Ha pucynke 4 nokasano, uyro ananusupyemas naptus [10 100 poccuiickoro npo-
W3BOJICTBA UMEET BBICOKOMOJIEKYISIPHYIO (PPAKIUIO, O YEM CBHIETENIBCTBYET MUK B 00-
nactd In © =4,5. DTOT MUK OTCYTCTBYET Y MOJMATHICHOB APYTUX MPOU3BOJIUTEICH W
MO>KET OBITh OTHECEH K CIIMTBIM CTPYKTYpaM - ne(peKTaM MUKPOCTPYKTYpbl. Hamuue
TAKOro poAa MEUKPOAC(PEKTOB MPUBOAUT K YBEIHMUYEHUIO BBICOKOAIACTUYHOCTH PacIljiaBa
(CHHPKEHUIO TUTACTUYHOCTH ).

B pesynbrare, npu 0OBIYHBIX MAapamMeTpax CBapKH (OPMUPYETCS BBICOKAN W y3-
KWIi rpaT, BHEIIHUN BUJ KOTOPOTO (pUC. 5) ABIsieTCsl OPAKOBOYHBIM TPA3HAKOM.

YCTpaHuTh 3TOT ACPEKT YIAETCS MCMOIb30BAHUEM CIECHUATBHONW TEXHOJIOTHEH

CBapKu € nnapamCerpamMmu, OTIINYarOIUMHUCA OT HOPMATHUBHBIX.
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Puc. 5 JlepexkTHOE CBApHOE COETMHEHUE.

Ponb cTrabmnu3upyronmx CUCTEM B COXPAHEHWU MCXOAHON CTPYKTYPBbI NOJUMEPA
npu nepepaboTKM XOpOILIo OTpakeHa Ha puc.6. B orcyTcTBUM CTaOMIM3aTOPOB MOSIB-
JISIFOTCS. HEXKENATENbHBIE CIIUTBIE CTPYKTYPBI, TPUCYTCTBHE KOTOPBIX OTPAYKAET MUK

npu In t= 3 Ha cnekrpe H,.
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H,, 0.
0,2
0,1
0 -
35 15 0.5 2.5 45 Inx
H,
0,06
0,03
N \
, XN \ |
35 15 05 2,5 45 o
—II380 (bazoBagMapKa) —I1I580 (mepepadoTaHHELIIT)

[1580 (cTadImIrp OB AHHEIIT)
Puc. 6 BausHue cTaOMIIM3HPYIOIIMX CHCTEM HA M3MEHEHHE CIEKTPOB BPEMEH pe-
nakcaumu nasneHus [1380 B mpouecce TEpMOMEXAHOAECTPYKLIMH [6].
a — CIEKTPBI, PACCUMTAHHBIE MO ANTPOKCUMALMOHHON MeToauke (1o popmyne LlIBap-

nens —CtaBepMeHa), 6 — CIEKTPBI, pACCYMTAHHBIC 10 PETYJISPU3AIIMOHHON METOIMKE.

Y4e0H0-MeTOAUYECKHIT ACTIEKT NMPOoOJeMBbL.
Hcnonmb30BarTe XapakTEPUCTUKHU MOJUMEPOB B MPAKTUKE MPOTHO3ZUPOBAHUS HAJEHK-
HOCTH CBAPHBIX COCIMHECHUN CMOTYT CHEIMAIMCTHI MO TEXHOJIOTUU CBAPKH, MOJYYUB-

[IME HAISKAILY 0 MPO(PECCHOHATBHY IO TIOATOTOBKY.
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[Ipn 3TOM SIBHO HEIOCTATOYHO COOOUIUTH CBAPIIMKAM TPUBUAIBHBIE TOJIOKCHHS
(PU3NKO-XMMUM U MATEPUATIOBEACHUS O TOM, YTO Pa3jMYHbIC MO MPUPOAE MOJIAMEPHI
OOBIYHO HECOBMECTUMBI U, IOTOMY, HE CBAPUBAIOTCSL.

Kak Mbl 0TMEUany BbILIE, 3TH CBEIACHMS HEAKTYAIbHBI IS MPAKTUKWA aHAIW3a CBa-
PHBACMOCTH MOJIMOJIE(PUHOBBIX TPYO M (PUTUHTOB, XOTS Obl MOTOMY, YTO UX KAYECTBEH-
HO CBapCHHBIE COCIMHEHUS MPOYHEE OCHOBHOIO MAaTepHasia, W Pa3pyllAlOTCs HE B
TUIOCKOCTH CBApKH, a MO MOJArPAaTOBBIM TpelMHaM. [lo3ToMy onTHMH3anus TEXHOJO-
I'MH CBapKH J0JDKHA 0a3upoBaThCA HA HAyYHO-OOOCHOBAHHBIX MPEACTABICHUSAX O POJIH
CTPOCHMSI MAKPOMOJIEKYJ, MaKPOMOJICKYJSIPHBIX M HAJMOJIEKYJISPHBIX CTPYKTYP B

(OpPMHUPOBAHUY NOKA3ATENIECH HAJICKHOCTA CBAPHBIX COCAMHECHUMA.

[TpakTyeckoe MPUMEHEHHE M3JIOKEHHBIX B TAHHOM paboTe cooOpaXkeHuid, 1Mo Ha-
HIEMY MHEHHIO, MO3BOJIAT OCYIIECTBUThH MAAJbHEHIIECEe MOBBIMICHHE 3(P(PEKTUBHOCTH
NPUMEHEHUS MTOJIMMEPHBIX TPYO.

ABTOpbI Omaronapsat npodeccopa Komaposa I'.B. n unxkenepa Ilpokoneesa H.B. 3a
NOJIE3HBIE TUCKYCCHH, KOTOPBIC, B ONPEICICHHON Mepe, MOOYAWIN K HAMMCAHUIO 3TON

CTaThH.
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