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High-Performance Welds Inspection with Mechanized Scanners 

I. M. Efimov The art1cle describes the mam pnnc1ples of mechamzed ultrasonic flaw detect1on 
of extens1ve weld seams by the example of a scanner·defectoscope USD·80·8K 
manufactured by the "NPC Cropus·. Design features and techmcal feasib1ht1es 
of the equipment are presented as well as examples of multi-channel scanners 
application In different Industries. 
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BbiCOKOUPOH3BDAHTEDbHbiH KOHTPUDb 
u 

CBAPHbiX COEAHHEHHH C UOMOUlbiO 
MEXAHH3HPOBAHHbiX CKAHEPOB 
n

O BOOJlHe OOHRTHbiM npHYHH8M 3H8YH· 
renbHaR AOJlR o6beMa HK B Pocc~-t~-t np~-t 

XOAHTCR H8 06bet<Tbl He<f>TRHOr O 1-1 f 8 30BO· 
r o rpaHcnopr8. 06beM A06biYH 1-1 nepep8 
60TI<H yrneBOAOPOAHOrO CblpbR, 1<81< H npO· 
TR>HeHHOCTb Tpy6onpOBOAOB, KOJ10CC8Jlb· 
Hble. npi-1YeM MHOroe 1-13 Ae~CTBYIOI.I.(eiiii1H · 
<I>P8CTpyt<rypbt nocTpoeHo ell.(e s coseT· 
CKOe speMR 11, 1<81< CJleACTBHe, HeyKnOHHO 

np~-t61111>+<8eTCR I< npeAeJlbHOMy cpoKy 3KC· 
nnyara~HH. Y pa311H'IHbtX orneTCTBeHHbiX 
H3Aen~-tiil npOi-1CXOAHT crapeHHe MeTann8, 
B03HHKHOBeHI-1e CTpeCC·I<Opp03HOHHOrO 

P8CTpeCKI1B8HI1R, pa3pyweH!-1e Me>+<KPI-1· 
CT8JlJ111'·1eCKI-1X CBR3e~ 1-1 np. npRMbiM CJleA-
CTBI-leM 3TOro RBJlReTCR CTpeMI1TeJlbHOe 
pa3BI1TI1e cpeACTB HK 11 AHarHOCTI1KI1. 

0AHOH 113 B8>+<HeiiiWI1X COCT8BJ1S!IOI.I.(11X He· 
p83pywatoll.(ero KOHTponR RBnReTCR ynbTpa-
3BYKOBOH MeTOA I<OHfPOIISI. no>+<anyiil, Y3K 
CB8PHbiX COeAI1HeHI1iil - OAHH 1-13 C8MbiX 
pacnpocrpaHeHHbiX BHAOB I<OHTPOJlSI, 1-1 38· 
'18CTyiO rnaBHbiMt-1 <f>aKTOp8Mt-l RBJlRIOTCR 
npOH3BOAHTellbHOCTb, He60ilbWHe 38TP8· 
Tbl Ha npoBeAeHHe 11 AOCTOBepHOCTb. ECJlH 
npH eA11HI1YHOM KOHTpone H8H60nee OnTH· 
M8JlbHbiM H 6biCTPbiM S!BJlReTCSI 06bl"tHbli1 

PyYHOH I<OHTPOJlb, TO MaCCOBbiH I<OHTPOJlb 

E<I>MMOB HaaH MHxaMnOBM'f 
BeAYU111H11H)I(eHep HnLt•Kponyc•. r. Hor11HCK. 
Cneu11an11CT 2-ro ypoBHI! no Y3K. 

PHC. 1. YllbfP338yi(OBOi1 BOCbMHK8H8JlbHbli1 CKaHep-Ae$eKTOCKOn YC.Q·60·8K 

npOTSI>HeHHbiX WBOB BPY'IHYIO M8JlOUene-
coo6pa3eH 11 C TO"ti<H 3peHI-1SI speMeHHbiX 

38Tp8T, H C TO"tl<11 3peHI-1SI AOCTOBepHOCTH. 
npHMeHeH~-te <f>8311POB8HHbiX peweTOK nO· 
BbiW8eT AOCTOBepHOCTb KOHTPOilR 38 C'leT 
YA06HOi1 BJ.13Y8111138U11H H OTCYTCTBHR He06-
XO,llHMOCTI1 B nonepeLtHOM CK8H11pOB8HHH, 

OAH81<0 M8110 BJlHS!eT H8 npOH3BOAHTellb-
HOCTb, T. K. B Jli060M CllyY8e WOB Tpe6yeTCR 
npOKOHTPOilHpOB8Tb C AByx CTOPOH, CJleAR 
38 8KYCTI-1LteCKHM I<OHT8KTOM. 

0nTI1M81lbHbiM peweHHeM 3AeCb SIBJlSl· 
eTcR npi1MeHeHHe paan11LtHbiX cKaHepos. 
no3BOI1RIOU(HX c nOMOI.I.(biO A8T'II1Ka nyr11 
380HCbiB8Tb BCIO pa3BepTKY CB8PHOrO CO· 

eAI-1HeHHSI. 
0AHOiil H3 OOCileAHI-IX T8KHX paapa6o-

TOK RBJlS!eTCSI YllbTp83ByKOBOiil BOCbMI-1K8· 
HanbHbtiil cKaHep-Ae<f>et<TocKon YCA-60·8K 
(pHc. 1). OH npeAH83H8'1eH AJlR BbiCOKO· 
npOH3BOAHTeJlbHOrO pyYHOrO KOHTpOnR 
cs8pHbiX coeAHHeHHH, a pacnono>+<eHHe 

cneuHanbHbiX Tpex- HnJ.-~ YeTblpexKaHallb· 
HbiX npeo6paaosareneill no o6e cropoHbl 
WB8 003BOJ1ReT 06ecneYHTb KOHTPOilb 
CB8PHbiX COeAt-~HeHI-1i1 38 OAHH npOXOA. 

npHMeHeHHe COBpeMeHHbiX ~H<f>POBbiX 
TeXHOilOrHH 003BOJ1ReT C OOMOI.I.(biO 3TOrO 
Ae<f>eKTOCKOna KOHTpOil HPOB8Tb CB8PHble 
WBbl CO CI<OPOCTbiO AO 4 M/MHH 6e3 OOTepH 
KOOPAHH8Tbl H co cne>+<eHHeM aa aKyCTI1Ye· 
CKHM KOHT8KTOM. 

0CHOBHbiMI1 COCT8BHbiMH 3JleMeHT8MH 

cKaHepa-Ae<f>et<TocKon8 YCA·60-8K RB11R-
IOTCR 3JleKTpOHHbliil 61101< Ae¢>eKTOCK008 
H MeX8HI14eCK8Sl CK8HHPYIOI.I.(8Sl Lt8CTb. 

MexaHI1LteCKI1iil MOAY!lb - :no cKaHep 
H8 M8rHHTHbiX KOJleCaX CO BCTpOeHHbiM 3H· 

KOAePOM 1-1 KOMMYf8TOpOM {p11C. 2). CKaHep 
npeACT8BJ1ReT C060iil paMHYIO KOHCTPYK· 
~1110. co6paHHYto H3 antoMHHHesoro npo<f>H-
IlR, LtTO o6ecneLtt-~saer MHHI1M8JlbHbiH sec 
MOAYJlR, npOCTOTy ero HCOOJlb30B8HHSl, a 
raK>+<e nerKyto 3aMeHy noape>+<,lleHHbiX 11nH 



Main feature: 

PHC. 2. MexaHH'iecKHH MOAYilb CKSHepa 

H3HOCHeWHXCSl Aeranei-1. Po11b perncrpH-
PYIOLJ.lHX 311eMeHroe ebln011H~IOT Aea aKy-
CTHYeCKHX 6noKa, pacno11o>t<eHHbiX no o6e 
cropoHbl KOHTponHpyeMoro ceapHoro wea. 
Ka>t<AbiH 1-13 6J10KOB HMeeT no TPH HJll-1 YeTbl · 
pe, e 3aeHCHMOCTH OTT011LJ.li-1Hbl WBa, BCTPO· 
eHHblX nbe3o3neMeHTa, pacnono>t<eHHblX 
noc11eAoeare11bHO APYr 3a APYfOM 1-1 H311Y· 
YatOLJ.lHX ynbrpa3BYKOeble K011e6aHH~ noA 
pa3HbiMH yrnaMH. CTOHT OTMeTHTb, YTO 6110· 

Kl-1 HMeiOT nOAnPy>t<HHeHHYIO nOAeecKy OCO· 
6oi.1 KOHCTPYKL.II-11-1, YTO no3e011~eT HM npl-1 
He06XOAHMOCTH nOBTOPSITb pe11be¢ noeepx-
HOCTI-1 KOHfP011HpyeMOf0 H3AeJJHSI. l.JeTblpe 
MOLJ.lHblX MafHHTHblX KOneca 06ecneYHeatOT 
YCTOHYHBOe n03HL.IHOHHPOBaHHe MexaHHYe-
CKOfO MOAYn~ Ha KOHTpOnHpyeMOM 06beKTe 
KaK npH HCnOnb30BaHHH Ha npOA011bHOM, 
raK 1-1 Ha K011bl.leBoM ceapHoM wee, Aaea~ 
B03MO>t<HOCTb OnepaTOpy He 6eCnOKOHTbC~ 
3a e03MO>t<HOe naAeHHe 11111-1 CMelJ.leHHe Te· 
ne>t<KH co ceapHoro wea. 3To, e ceo10 oYe-
peAb, n03BOn~eT B n1060i.1 MOMeHT eepHyTb· 
CSI e TY 11111-1 HHYIO npOKOHTpOnHpOBaHHYIO 
TOYKY 1-1 npOCKaHHpoeaTb Bbl6paHHbiH yYa-
CTOK 3aHOeO. 3HKOAep BCTpOeH B OAHO 1-13 
YeTblpex KOnec H n03BOn~eT npOH3BOAHTb 
KOHfPOJlb C waroM 3anHCH pe3yJ1bTaTOB, Ha-
YHHaSI OT 0,1 MM! EinaroAap~ 3TOMY CKaHep 
no3eOnSieT CTPOHTb HarJ1SIAHblH C-cKaH wea 
C ebiCOKHM pa3peweHHeM 1-1 TOYHblM onpe-
AeJleHHeM KOOPAHHar Ae<t>eKToe. 

V1 3MepHTenbHOH >t<e YaCTbiO AaHHOH CH· 
CTeMbl SleJ1SieTC~ BOCbMHKaHa11bHbiH Ae¢eK-
TOCKOn YC,D,-60-BK (pHc. 3). Pa3pa6oraHHbli-1 
Ha 6a3e paHee C03AaHHOro cepHHHOrO 
ynbrpa3eYKOBoro Ae¢eKTocKona YC,D,-60, 
OH, 6narOAap~ ycraHOeneHHOMy Ha Mexa-
HHYeCKOM MOAYJ1e KOMMyraropy, a TaK>t<e 
cnel.IHa11H3HpOBaHHOMY nporpaMMHOMy 
o6ecneYeHHIO, no3eon~er npoeoAHTb KOHT· 
ponb 1-1 oro6pa>t<arb Ha 3KpaHe pe3ynbrar 
cpa3y no eOCbMI-1 KaHanaM. npH 3TOM AJ1SI 
Ka>t<Aoro KaHana eo3MO>t<Ha OTAenbHa~ pe-
rynHpoeKa ycHneHHSI. EinarOAapSI eblCOKOH 
npOH3eOAHTenbHOCTH CKaHep YC,lJ,-60-8K 
MO>t<eT BblnOJ1HSITb KOHTPOJ1b CO CKOpOCTbiO 
AO 4 M/MHH C warOM 3anHCH 1 MM. Bee Ka· 
Ha11bl nOJ1b30eaTeJ1b MO>t<eT HaCTpaHBaTb 
nO CBOeMy >t<enaHHIO, HanpHMep, HCnOJlb· 
30eaTb Aea H3 HHX AJlSI KOHTPOJl~ KaYecTBa 
aKyCTHYecKoro KOHTaKTa. ,[l,pyf1.1MH cnoea-
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PHC. 3. 311eKTJ)OHHbli1 6 110K YC,ll-60-SK 

MH, Ka)t(AbiH KaHan He HMeeT >t<eCTKOH npH· 
e~3KH K KOHKpeTHOH CXeMe np03ByYHBaHHSI 
1-1 no3e01111er a KaYecree reHeparopa 1-1 npH-
eMHHKa ebl6paTb 111060H 1-13 nbe303neMeH-
TOe, YTO n03B011~eT CKOH¢HrypHpoeaTb 1110· 

6y10 cxeMy npo3ByYHeaHHSI wea. 
Hacrpoi-1Ka Ae¢eKTOCKona npeAcraenSI-

er co6oi.1 nocneAoearenbHYIO Hacrpoi-1Ky 
Ka)t(Aoro KaHana. np1-160p HMeeT APy>t<e-
CTBeHHbiH 1-1 HHfYHTHBHO noH~THbiH HHTep-
¢ei.1c, YTO Aenaer ero npOCTbiM H nOHSITHbiM 
a 3KCn11yaral.IHH. Hacrpoi-1Ka KaHana npoH3· 
eOAHTCSI C yYeTOM rex >t<e OCHOeHbiX napa-
MeTpOe, '-flO H e 06blYHOM OAHOKaHaJlbHOM 
Y11brpa3BYKOBOM Ae¢eKTOCKOne, a HMeHHO: 
CKOPOCTb pacnpocrpaHeHHSI YJ1bTpa3eyKa 
a MarepHane, pa3eeprKa 1-1 3aAeP>t<Ka Bbl· 
BOAa CHrHana Ha 3KP9H, nonO>t<eHHe 6p9KO· 
BOYHoro crpo6a, yro11, yacrora 1-1 3aAep>t<Ka 
B npH3Me nbe3o3neMeHra, napaMerpbl re-
Heparopa 1-1 npHeMHHKa, BPY. 06LJ.laR Ha-
crpoi-1Ka np1-16opa BKJltOYaer e ce6SI raK-
>t<e OCHOBHble napaMerpbl KOHTpOnHpye-
MOro H3AenH~. TaKHe KaK TOnlJ.lHHa CTeHKH, 
ebiCOTa H WHPHHa BaJlHKa YCHJleHH~ , YTO B 
AanbHei:iweM Aaer eo3MO>t<HOCTb nocrpoe-
HH~ C-cKaHa npoKOHTP011HpoeaHHoro ceap-
Horo WBa C HHAHKal.IHei-1 TOYHOrO MeCTOnO· 
no>t<eHH~ o6Hapy>t<eHHblX e HeM Ae<t>eKToe. 
oOJlbWaSI BCTpoeHHa~ naM~Tb no3B011SieT 
coxpaHHTb AO 100 HacrpoeK. TaKHM o6pa-
30M, HaCTpOHeWHCb Ha KOHKpeTHbiH THnO· 
pa3Mep H3Ae11HSI JlHWb OAHH pa3 1-1 COXpa-
HHB HaCTpOi1Ky e naM~Tb, B A9nbHei.1weM 
npOL.IeAYpa HaCTpOHKH norpe6yeT Ha)t(aTH~ 
6yKeaJ1bHO AByx KHOnOK Ha np1-160pe. 

8 MeHIO npH6opa 3aAaeTCSI AJ1HHa KOHT· 
ponHpyeMoro yYaCTKa ceapHoro wea, Me-
xaHHYeCKHi-1 MOAYJlb ycraHaenHeaercSI Ha 
06beKT KOHTpOJ1~ TaKHM o6pa30M, YT06bl 
ceapHoi:i woe pacnonaranc~ poeHo noce-
peAHHe 9KYCTHYeCKHX 6J10KOe. nocKOnbKY 
3aY9CfYIO COCTOSIHHe noeepXHOCTH KOHT· 
ponHpyeMoro o6beKTa ocrae11~er >t<enarb 
ny<~wero, cne>t<eHHe 3a KaYecreoM aKy-
CTHYecKoro KOHTaKTa no3eon11er oro6pa-
>t<9Tb np06J1eMHble yY9CTKH C TeM, YT06bl 
eepHyrbCSI H939A 6e3 norepH KOOPAHH9Tbl 
H nepe3anHC9Tb A9HHYIO Y9CTb WBa 39HOeO. 

nocne 3aeepweHHSI KOHrpon~ np1-16op 
¢opMHpyeT ¢ai.1n C pe3ynbT9TOM KOHTPO· 
nR H coxpaH~er ero e naMRTb. B AanbHei-1-

IU HHTEPIOHHC 8KPOnYC 
Hayo.tHO·OpoMnOAetaeHH-.fA Uemp -

H M. E4>HMO 
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PHC. 4 . Pe3yllbTaT OTCKBHHpoBBHHOro Y<iBClKB CBBP· 
Horo wsa Ha 3KPBHe .Qect>eKTOCKOna YC,ll-60-SK 

PHC. 5. 06~HH BHA OKHB n porpaMMbl 
•USd60 8k Ana lyz• AliA BHBI1H38 pe3yllbTBTOB 
KOHTPOilR 

WeM 3TOT pe3yJ1bT9T MO>t<HO npOCMaTpH· 
eaTb npSIMO Ha 3KpaHe np1-160pa (pHC. 4), 
a MO>t<HO npH nOMOLJ.ll-1 Cnel.IH9nH3HPOBaH-
HOfO nporpaMMHoro o6ecneYeHHSI UCD60 
Logger coxpaHHTb a naM~TH nK. Pe3ynbrar 
npOCK9HHPOB9HHOf0 yY9CTKa npeACT9eJ1SI· 
er co6oi1 C-cKaH ceapHoro wea, a raK>t<e 
BCe eoceMb A·CK9HOe K9)t(AOfO 1-13 K9H9· 
noe, 3anHC9HHbiX e K9>t<AOi1 TOYKe, B KOTO· 
poi:i npOBOAHJ10Cb H3MepeHHe. nporpaMMa 
no3aonReT npocMarpHBaTb pe3ynbrar 1<a1< 
no BCeM K9HanaM OAHOBpeMeHHO, Tal< 1-1 no 
K9>t<AOMY K9H911Y no OTAe11bHOCTH. 

C noMOLJ.lbiO nporpaMMHoro ooecneYe-
HHSI Usd60 8k Analyz MO>t<HO He TOJlbKO 
npOCM9TPI1B9Tb, HO npOH3BOAHTb 9H9J1113 
npOCK9HHPOBaHHOrO yYaCTKa ceapHOfO 
wea (p11c. 5). 

np1-160p npowen 11CnblT9HI1SI 11 ycneWHO 
3KcnnyaTHpyercSI Ha o6beKTax ra3oeo-
ro 1-1 He¢TSIH0f0 TpaHCnOpTa 1-1 MOCTOBbiX 
KOHCTPYKLIH~X. YHHeepcanbHOCTb KOH· 
crpyKL.IHH. a raK>t<e eo3MO>t<HOCTb 3aMeHbl 
9KYCTHYeCKHX 6nOKOB C pa3J1HYHbiM 1<01111· 
YeCTBOM nbe303J1eMeHTOe n03BOnSieT Ha· 
crpaHBaTb pa3nHYHble cxeMbl Y3K 1-1 Aaer 
e03MO>t<HOCTb 11CnOJ1b30BaTb npH60p AJ1SI 
MHOfHX APYf11X OTpacneii, e KOTOpblX CTO~T 
39AaYH KOHTpOnSI npOTSI>t<eHHbiX CBapHbiX 
WBOB. noMHMO 3T0f0 H9J1HYHe M9fHI1T· 
HbiX K011eC 3H9YHTeJ1bHO ynpOLJ.laeT 39AaYH 
KOHTpon~ KOJlbl.leebiX WBOe Ha H3AeJ1H~X 
T9K0f0 POAa, KaK L.111CTepHbl 1-1 KOTilbl. 
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