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HaMPAX»XEéHHOro COCTOAHMA B 30HE CBApPHOro LIBA

V3MepeHVe HANPSXEHUU SBJISETCS BA)XHOU HAayYHO-IPaKTHUUYecKoi Npo6iieMol, TOCKOIbKY
B OONBIIMHCTBE KOHCTPYKLIMM MMEITCS OCTAaTOYHbIE HATPS)KEHWS BBICOKOTO YpPOBHSA. CBap-
Ka 9BJFeTCS KJIHYeBOW TEXHOJOTWeW MpPU U3TOTOBJIEHWM KOHCTPYKUUN U 0671acThi0 MUKO-
BBIX OCTATOYHBIX HAIpsXeHUM. CyllecTByWIIMe MeTObl OLeHKY OCTATOUHBIX HAIpPSKeHUN
MMEeT CBOU TI0JIOKUTEJIbHbIE U OTPULIATEIbHBIE CTOPOHBI, HO HE BCE M3 HUX MMPUTOIHBI [IJIs
paboThl B 30He cBapHOro wBa. B paboTe mepeuucneHbl 0cO6EHHOCTU 30HBI CBApHOTO IIBAQ,
OrpaHUYMBaWIMe BO3MOXHOCTh NPUMeHeHUs BONMbIIMHCTBA MeTO0B. Cpeju MeXaHUUYeCKUX
METOJ0B OLIEHKY OCTATOYHBIX HAMPS)XKeHU! Haubosee npurofeH s paboter B ob6macTu cBap-
HOTO IIBa MeToZ oTBepcTud. CyllecTByeT ABe BepPCUMU UCIIONIb30BaHUS METOOA OTBEPCTUS:
C VCII0Nb30BaHMEM TeH30pPe3UCTOPOB U C ONTHYECKUM M3MepeHUeM NepeMellleHus Tovek. [lo-
Ka3aHo, YTO0 OTIITUYecKue MeTonsl 60yiee MHGOPMATUBHEL U yIOOHBI TPU U3MEpPeHUsIX 0CTaTou-
HBIX HalNpsKeHU cBapHOTO uiBa. Co3maHHBINM Ha 6a3e ONTUYECKUX METONOB 3JIEKTPOHHBIN
criek-uHTepdepomeTp «JI0H-5113» mporén mpoBepky paboTocrocobHocTU B abopaToOpHBIX
U TIOJIEBBIX YCIJIOBUSIX.
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On the issue of choosing a technology for studying the stress
state in the weld zone

Stress measurement is an important scientific and practical problem, since most structures
have high level residual stresses. Welding is a key technology in the manufacture of
structures and an area of peak residual stresses. The existing methods for assessing residual
stresses have their positive and negative sides, but not all of them are suitable for work in the
weld zone. The paper lists the features of the weld zone that limit the applicability of most
methods. Among the mechanical methods for assessing residual stresses, the hole method is
most suitable for working in the area of the weld. There are two versions of using the hole
method: using strain gages and with optical measurement of the movement of points. It is
shown that optical methods are more informative and convenient for measuring the residual
stresses of the weld. The DON-5Ts3 electronic speckle interferometer, created on the basis of
optical methods, has been tested for operability in laboratory and field conditions.
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BapKa fIBNsieTCs B HacTosllee Bpe-

M$ K/IOY4EBOW TEXHONOrMEn Npu m3-

rOTOB/IEHUU Pa3HOOOPA3HbIX KOH-
CTPYKUMK. [lpenmyuiecTBa CBapKu oye-
BWAHbI — OMEepaTUBHOCTb, BO3MOXHOCTb
noNyYeHns CBapHOro wWBa B Pas/iuyHbIX
NMPOCTPAHCTBEHHbIX MOJIOXKEHUAX, BO3-
MOXHOCTb AOCTUMKEHUA PaBHOMPOYHOCTH
C OCHOBHbIM MeTannioM, oTpaboTaHHOCTb
TEXHONIOMMKN U T.4. U T.N. B psge cnyvaes
anbTepHaTUMBHbIX CBapKe TEXHOMOMMM NPo-
CTO He CYLLEeCTBYET.

OfHaKo, OAHUM M3 CYLLECTBEHHbIX He-
[OCTaTKOB CBapKW MnaBjeHnem (a 3To
OfHa 13 Haubosee 4acto NPUMEHSIEMbIX
TEXHOJIOTMK CBapKM), KPOME BO3HUKHO-
BEHUS pas3nnyHbiXx 4edeKTOB B CBapHOM
LiBe, SBNSETCS elWé U HaBeeHNE BbICOKO-
ro YPOBHS OCTaATO4YHbIX HanpsxeHun (OH).
Ecnn roBoputb 0 gedeKTtax, To B HaAcCTos-
Liee Bpems CylWwecTBYIOT pa3HOO6pa3Hble
METO/bl HEpa3pyLlaloLWEero KOHTPOos, Ko-

TOpble MNO3BONSAIOT C BEPOATHOCTLIO 99,9%
0BOHapYXUTb NPaKTUYECKKN NI06OK AedeKT.

Ponb OH B panbHewnwen cyabbe cBap-
HOMW  KOHCTPYKLUMM MOMKET OKasaTbCs
cyuwiectBeHHon. OH, cknagbiBasicb C Ha-
NPSXXEeHUaMU oT paboymx Harpysok (PH),
MOFyT MPUBECTU K TOMY, YTO CHMU3UTCA
gonyctumoe 3HadeHune PH. Moatomy npwm
NpoBeAeHWM NpeaBapUTENbHbIX PacHETOB
[OnonHUTEeNbHO aobasnseTcs Koapohuuu-
€HT 3anaca, 4Yto B UTOre NpMBOAMUT K yBe-
JIMYEHUIO METaNTOEMKOCTU U cebecTou-
MOCTU KOHCTpYKUMU. OH aBnstoTcs Heno-
CpeacTBEHHON NPUYMHON BO3HUKHOBEHMS
XONOAHbIX TPEeLWMH, OAHOW W3 TrNaBHbIX
NPUYNUH BO3HWKHOBEHUSA KOPPO3UK MOA
HanpshkeHvem. Hanpumep, NoO AaHHbIM
MAO «fasnpom» 3a 1991-2005 rogbl [1]
B 62% npuvYMHOW aBapui Ha NUHEWNHOM
yacTu  MarucTpainbHbiX ra3onpoBoOoB
fIBUNACb KOPPO3MA NO4 HanpsiKeHUeMm.
MpK  UMKAMYECKUX Harpy3kax Haauvyiune
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YTKUH

NeaH OpbeBuu

[oueHT Kadeaprl CBApPKUA

Y MOHMTOPHMHTa HedTeraso-
BBIX COOPY>XEHUH, K. T. H.

pacTArMBaloWMX HanNpsKEeHU npuBOANUT
K KpaTHOMY POCTY CKOPOCTH pa3BUTUS Tpe-
LWMHOO6pas3HbIx gedeKkTos (puc. 1) [2].

Ecnv ¢ otpuuartenbHbiM BaMaHMem OH
Ha JONrOBEYHOCTb 3JKCMAyaTauuMu KOH-
CTPYKLUMI BCE 6onee-MeHee SCHO, TO € BO-
NPOCOM MONy4EHUS WHPOPMALMK O Ha-
NPSXKEHHO-AEPOPMMPOBAHHOM COCTOSIHUM
(HAC) B KOHCTPYKLMKN BCE He TaK NpocCTo.
MeToabl 3KCnepUMeEHTanbHOM oLeHKn OH
(HAC) MOXHO pasaenuTb Ha pacyéETHble
W 3KCMEPUMEHTaSbHbIE.

Ha cerogHsilHWIA AeHb OGBLEMBLI MpU-
MEHEHMWS PaCcYETHbIX METOAOB MOCTOSTHHO
yBenuynBatotcs. Bo3HMKalT cneuuans-
Hble MPOrpaMMHbIE KOMIJIEKChI, MO3BO-
naowmne nonayuynuTb MHGopmMaunto o TPEX
rNaBHbIX KOMMOHEHTaX TEH30pa Hanpsxe-
HUI B NOBOM TOUYKE KOHCTPYKLMK. JTio6oe
BO3JENCTBME Ha KOHCTPYKLINIO — MeXaHu-
4yecKoe, TEPMUYECKOE MU MHOE — MOXKET
ObiTb ONMCaAHO MaTeMaTU4YeCKM, BBEAEHO
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