NMPOGMAEMbDI KOHTPOMNS CBAPHDIX
CTbIKOB PENDbLCOB

A.A. MAPKOB, E.A. KY3HEITOBA

IIpennaraemas ouneHka 3¢p¢GeKTHBHOCTH CHCTEMBI
HEPa3pyMAIOIEro KOHTPOJS PeabCoB

HeticTByromeit cucreMolnn neeKTOCKOIIMHU PEeIbCOB Ha
cetu OAO «PXKJI» exeromHo obHapyxuBaeTca oT 30 o
57 THIC. OTACHBIX AJNA ABUXECHMSA MOE3H0B AePEKTOB, TaK
HasbIBaeMbIX ocTpoaedekTHBIX penbcoB (OP). K coxa-
JIEHWIO, WHOTIA MPOUCXOASAT U3JIOMBI PENbCOB (B PEIKUX
cnydasx mox roe3namu). I[Ipy 3TOM HX KOJUYECTBO IO
CPaBHEHUIO C KOJIMYECTBOM OOHAapyXeHHHBIX NeMeKTOB B
COTHM W THICSIYU Pa3 MEHBIIIE.

Db bEeKTUBHOCTD MCIONb30BAHUS CPEACTB HedeKTOC-
KOTIUM 3a OTYETHBIM MEepUON B TUHEHHBIX MOAPA3ICTCH-
SIX OIPEICIISIOT TI0 BRIPAXKEHUIO

B = (100 - n/N),

Iie N — YKCJIO M3JIOMOB M3-3a IpoITycKa nedeKTa Io
BUHE ONEpaTOpOB 3a OTYETHBIN mepuon (ron); N — Konu-
yecTBO OJIP, BEIIBICHHBIX BCEMH CPEACTBAMIU.

IlpuyeM n — 3TO U3AOMBI IO nedeKTaM, KOTOpPHIE
MOXHO BBISIBJIATH C MOMOILUBIO CYIIECTBYIOIIUX CPEACTB
¥ TexHojoruii. Ha mpakTtuke K 3TUM OTKazaM HOOaBIISI-
IOTCS M U3JIOMBI PEIbCOB 0€3 BUAMMBIX NMPUYMUH, a TaK-
Xe mo nedekTaMm, KOTOPHIE HEBO3MOXHO OOHApYKUTh
MMEIOIUMHUCS CPEACTBAMM (HampuMep, B TEPhbIX IO-
TTOILIBBI).

B wemom mo cetu mopor OAO «PXKJI» mokasarenb
D 3a mocyegHee NeCITUIETUE BCeTna COCTaBIsI Oolee
99 %, 4TO CBUAETENHCTBYET O BECbMa BBICOKON 3(-
(beKTUBHOCTU OTEYECTBEHHOU CHUCTEMBbI AedEKTOCKO-
muu penbcoB. OTHAKO TaHHBIN MOKAa3aTeIb HE YIUTHIBA-
€T CYMMapHO€ KOJUYECTBO U3JIOMOB IO BCeM nedekTaM U
HE T03BOJISIET OOBEKTUBHO OINpPeneanuTh 3(PPeKTUBHOCTH
IIPUMEHSIEMBIX METOAWK U CPeACTB Me(heKTOCKONMUU IO
OTHOIICHNIO K KOHKPETHBIM THIIaM He(heKTOB.

C 1menpio ONpeAeNeHUs HaIpaBIeHWN XaTbHEHIIero
COBEPIIIEHCTBOBAHU S ACUCTBYIOLIEH CUCTEMBI TUATHOCTH-
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* JIsiciox B.C., Byraeuko B.M. IloBpexXmeHust peinbcoB M MX
nuarHocTuka. M. : UKII «AkagemkHura», 2006. 638 c.
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KN PpeJIbCOB IIpeIaracTcs BBecTH Oosiee MHGOPMATUB-
HBIM II0Ka3aTelb, XapaKTePHU3YIOIUIA IIOTEHIUAJbHYIO
OIACHOCTD OIPENEeIEHHBIX TUIIOB A¢(PEKTOB:

% = P/(N, t D)),

rme p, = n, + f, — oOluee KONMYIECTBO H3IOMOB IO
medexTy tuma <k, a nk — 3TO KOJIMYECTBO M3JIOMOB IIO
MAaHHOMY THUIly nedexTa mM3-3a TPOIyCcKa OIepaTopaMu
(Ip¥ KOHTPOJIE PEIbCOB B IMYTH W IIPU paciiudpoBKe Ie-
(dexTorpamm), u f, — KOIUYECTBO U3JIOMOB IO AeeKTaM,
Ha MOMEHT KOHTPOJSA HE NOCTYIHBIX IS OeHCTBYIOIIEH
cHCTeMBI Je(DEKTOCKOIIUM PENBCOB; N, — KOTHYECTBO Je-
GexToB THIIA «K>».

JpyruMu CloBaMH, HapaMmeTp y, OTpaXKaeT HOTEH-
UWaJbHBIY BHE3aIHBI W3JIOM pPENbCcOB IO Oedexram
KOHKPETHOTO THUTa (B JaHHOM ciydae «K») M3-3a IpO-
IIyCKa OIepaTOpaMy WM HEBO3MOXHOCTU HX OOHapy-
XKEHHMS C IOMOIIBI0 3KCIUTYATUPYEMBIX CPEICTB HEpas-
pyLIaoIero KOHTposg. YeM OGonblle IIOKA3aTelb j,,
TeM omacHee Ie(EeKT ¢ TOYKM 3peHMUS HACTYILUICHUS OT-
Kasa penbea (M37I0Ma), ¥ TeM OONbINVe YCUNUS JOMXKHbBI
OBITh HAIIPABICHBI IJIS €r0 CHUXCHHS IIOCPEICTBOM
00 COBEPIICHCTBOBAHUS KOHCTPYKIHUM IIYTH, KOO
pa3paboTOK HOBBIX METONOB M CPEICTB OOHAPYKEHMS
IehexTOB TaHHOIO THIIA.

Ilo ykazaHHOMY BBIPaXXEHWIO MOXHO PaCCUMTATH
MHTErPanbHbBIH (CyMMapHBIif) MOKa3aTenb y, HOTEHIH-
aJIbHOM OIMACHOCTH IO BCEM TUIaM aeheKTOB PElbCOB
KaK OTHOIIEHUWE OOIIEero KOJMYeCTBA H3JIOMOB, HOIIY-
IIEHHBIX 32 ONpeleeHHBIM mepuoy (3a rom), K CyMMme
obnapyxeHHbslx OIP Bcex TUmOB nedeKTOB U H3JI0-
MOB:

% = Dy/(N; + py).

Hanpuwmep, nis 2010 1. pacyeTHBIN mOKa3aTedb COCTA-
BHI y, = 1,46-10-° (obHapyxeHo OP nedekToB Beex TH-
noe N, = 38422 1UT., MPOU3OLIIO P, = 56 U3JIOMOB).

Ha puc. 1 mpeacrasneH rpaduk M3MeHEHUS CyMMap-
HOTO ToKasaress x, 3a mnociaenHue 13 mer. Ha rpaduke
BUAHO, 4TO, HaunHas ¢ 2001 r., B cuctemMe Ae(heKTOCKO-
MIMU PEeTbCOB MPOU3OULIU CYIIECTBEHHBIE W3MEHEHWS,
MO3BOJMBIIME 3HAUUTENBHO (M0 7 pa3!) CHU3UTH CyMMap-
HYIO «BE€POSITHOCTh» HEOOHAPYXEHUS OMNMACHBIX AeheKTOB
B pelbCax.

AHantus 1o 22 TUIaM ONAacCHHBIX Ie(heKTOB B peibCcax
4 TOPOU3OUIENIIMM M3JI0MaM, MO KoTopeiM Ha OAO
«PX]I» BemeTCsS MHOTOJETHSSI CTAaTHCTUKA, ITOKA3BIBa-
eT, yTo O6oabmuHCTBO TUIOB OJIP mocrarouno Hamex-
HO M CBOEBPEMEHHO OOHAPYXUBAIOTCS ACHCTBYIOIIUMU
Ha CeTH JOPOT CPEICTBAMM HEpa3pylIaloliero KOHTPO-
nd. JIng HUX IOoKas3aTenb y, B MOCIeIHUE TONBl HE Ipe-
poraer 2-1073.

Ha puc. 2 nmpuBencHbI 3HaYeHWA MOKa3aTeNs y, IUis
OCHOBHBIX THUIIOB Ie(heKTOB, 0 KoTopsIM B 2010 r. mpo-
M3O0IILTN U3JOMBL.

Hna medbekta 21 (momepedHbIe TPEIIMHEI B TOJIO-
BKe penbca) B 2010 1. 3HaueHue moKasaTelasd COCTABHUIIO
%y = Py/(N, t p,) = 0,89-107 (06HapyxeHO medeKTOB




AaHHoro tima N, = 12323 wrt., mpousouuio p, = 11 us-
JoMoB). BuaHo, 4TO JaHHBIE OeDEKTB HE SBISAIOTCS
«TIPOOJIEMHBIMU» JJI8 JEUCTBYIOIIEH CUCTEMBI HedeKTOC-
KOMUU (TIOKa3aTeNb Y, JaXe HHUXe, 4eM CYMMAapHbId I10-
Ka3aTenb y,).

s nedexTor B Tomoinee peiabcoB 60, 65, 69 mokaza-
tesb x B 2010 1. coctasmi ot 15-102 mo 50-10-3. YkaszaH-
Hple TedeKThl B CIy9ac BHE3AITHOTO U3JIOMa PEITBCOB IIO
NpuYnHe uX HeobHapyxeHus B 15—50 pa3 omacHee, yeMm
Hanbojlee PACHpPOCTPAHEHHBIE W MHOTOYUCIICHHBIE ITOITe-
peYHBIe TPEUIUHBI TONOBKU (AedekT 21) U TpelluHBI GOJI-
TOBBIX OTBepCTUil (medext 53). [IpuyeM Takasd TEHAEHLUS
XapakKTepHa He TOJIbKO g paccMmarpuBaemoro 2010 r., HO
M COXpaHseTCs TOCIeTHEe NeCATUIICTHE.

TlpuBeneHHbIe TIPUMEPHI MOKA3HIBAIOT, YTO IIPEIJio-
JKEHHBIH MOKa3aTeab j ACHMCTBUTEIHLHO MOXKET CIYKHTHb
HaTTSTHBIM KPUTepUeM, IEMOHCTPUPYIOIIUM YPOBEHB
3¢ HEKTUBHOCTU ASUCTBYIOMUX TEXHOJOTUMA W CPEACTB
Hepa3pyIIaolIero KOHTPOJSl NPU BEIIBISHUM KOHKPET-
HBIX TUTIOB Ie(EKTOB B PEIIbCaXx.

AHanu3 NOBENEHUA y, IO romaM IO3BONSET IIPOCe-
IUTh TWHAMUKY BIMSHUS ONpPEeeHHOro Tuma aedexra
Ha 6€30TKa3HYIO 3KCIUTyaTalluio PebCcOBOTO IyTu. Cpas-
HUBAasg €ro C CyMMapHBIM (MHTErpajbHbIM) MOKa3aTesleM
0 BCEM TUMaM Ae(EKTOR Y, ONPENENSIOT CTENEHb BIUA-
HUS neeKTOoB Tuma «k» Ha OOIIMiT MOKa3aTelb HameX-
HOCTH PETbCOB OTHOCUTENBHO NOSIBICHUS BHE3AITHBIX 13-
nomoB. Ha cBoeBpeMeHnHoe OOHapyxXkeHue aeheKkToB, ¥
KOTOPBIX §, 3HAYUTENHHO IMPEBHIAET Y, JOJXHBEI OBITH
CKOHIIEHTPUPOBAHHBI YCUJIUS Pa3pabOTUMKOB TEXHOJOTUI
M CPEICTB HEPa3pyIIAIOIIEro KOHTPOJIS PEThCOB.

Oco0eHHOCTH KOHTPOJISI CTHIKOB PeJibCOB, CBAPEHHBIX
3JeKTPOKOHTAKTHBIM CIOCOOOM

Kak BuaHO Ha pHC. 2, ITOCTe TPEIIMH B IIOIONIBE Pelb-
COB B 30HE OCHOBHOIo Metaiia (medextsl 60, 65 u 69) Ha-
noosiee NPOOIEMHBIMU SIBJSIIOTCS AeMEKTHI 1IEHKU U TIO-
JolBH (56.3 1 66.3) B 30HE CBAPHBIX CTHIKOB PEJIHCOB.

3a mociaemHue OeBSATh JIeT MPOTSKEHHOCTh OECCTHIKO-
BOTO IyTH yBennyruiack Ha 30 Teic. kM, u K 2010 r. oHa
coctaBmiia 6oee 74 teic. kM (60 % pasBepHYTOU IIUHBI
[JABHBIX IIyTelt). B CBSI3U O 3HAYUTEIBHBIM POCTOM YMC-
JIa CBapHBIX CTHIKOB PEJbCOB M HE YMEHBIIAIOIIUMCST KO-
JIMYECTBOM U3JIOMOB B maHHOU 30He (okoino 30 % Bcex
M3JIOMOB) PAaCCMOTPAM 3Ty aKTYalbHYIO IIpobiemMy Gojee
oapoOHO.

Kak u3BecTHO, CBapHHBIe CTHIKM MMOJABEPTalOT Hepas-
pyLIaoeMy KOHTPONIO IO CHEHWaJbHOW TEeXHOJIOTUMU
IIPY W3TOTOBJICHUM PETBCOBBIX IIJICTEH HA PEIbCOCBA-
pounom upemnpugtuun (PCII)” wau B myTHd mnocne
CBApKU PENbCOB C ITOMOLIBIO IYTEBBIX DPEIhCOCBAPOY-
HeIX MamuH (ITPCM). CBapHble CTHIKW TOJXKHBI Bpy4Y-
HYIO KOHTDOJIMPOBATHCSI B IYTU YIBTPA3BYKOBBIM MeE-
TOAOM C IIOMOINBIO TIEPEHOCHOTO NTe(hEKTOCKOIA TIepBhIe
IBa TOIa IIOCe Hayasia SKCIUTyaTAlMM Yepe3 oI, a 3a-
TeM dYepe3 Kaxjable ABa roja. JONMOMTHUTENbHO IIpU
CILJIOIIHOM KOHTPOJE pPEeIbCOBOr0 MYTU CHEMHBIMU
nedeKToCKOmaMK M MOOMJIBHBIMY CPEICTBAMU MpakK-
THYECKU BCE CeYEeHME CBApHOIO CTHIKAa (KpOMe Ieph-
©B TIOJOIIBBI) TAKKEe MOIBEPracTCsi MEPUOANICCKOMY

“ TexHOJOTUYeCKasT WHCTPYKIIUS O YIBTPa3ByKOBOMY KOHT-
pPOJIIO CBAapHBIX CTHIKOB PEJIbCOB B PEIbCOCBAPOYHBIX TIPEATIPH-
arusgx. TU 07.42-2004.
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Pyc. 2. Pacnpesenenue IIokas3aresis y, 1O THIAM Ae(DEKTOB B
2010 .

(1—4 pasa B Mecs1) Hepa3pylIaloiieMy KOHTPOII.

Kaxk mokasbiBaeT cTaTUCTVKA, 3a MOCJICIHUE MAThH JET
MpU YBEIUYEHUU TIPOTSIKEHHOCTU OECCTBIKOBOTO IIyTHU
Ha 17 ThIC. KM cutyauus ¢ nedekraMu B CBapHBIX CTBIKAX
OCTaeTCs OOCTATOYHO CTaGHIBHOM. BecbMa MHTEpeCHBIM
SIBIISIETCST PACIIPEICTICHUE BRISABISIEMOCTH IeEeKTOB CBap-
KU TI0 CEeYEHUIO pesibca (puc. 3, Tabnulia).

Hecmotpst Ha 10, YTO MOMEPEYHBIX TPEIUMH B TOJIO-
BKE pesibca B 30He cBapku (medekT 26.3) Ha ceTH HOpOT
00HAPYXMBAECTCA TOCTATOYHO MHOTO (OKOJO 3 ThIC. INT.
exeromHo Wi 6 % Bcex obHapyxeHHBIX O/P), xomu-
YeCTBO M3JIOMOB PEJbCOB IO TAaHHOMY JeMeKTy MHHU-
manbHO (13 1mr. B rox). IlpuynHa — BBEACHUE HOBBIX
cxeM mposByuuBaHHs ToinoBkU («POMDB» u «3epkanb-
Hasg» paspaborku OAO «PaguoaBuoHUKa», cxeMa «70°»)
Y ¢¢ HANCXKHBIW KOHTPONb (B TOM YuCIe W B 30HE CBap-
HOT'O CTBIKA) IPAKTUYECKH BCEMH CPEICTBAMH CILJIOII-
HOT'O KOHTPOJS.

(V]

Puc. 3. Pacnipenenenne nedekTOB [0 CEUEHUIO PEIbCca
(O3ULMHU CM. B TabauLE)

ITokazaTenn BHIABIAEMOCTH Ae(eKTOB CBAPHBIX CTHIKOB
3a 2006—2010 rr.

Ne Konuuectso G Vi310MbI 110 Gincex
nozutyn | dedext| OJP naHHOTO ofp Aampomy | el T 1073
Ha puc. 3 THIIA, LIT/TOX, TUIY, IUT/TOx,

1 26.3 |2434—3028 5,5—6,4 1-3 1-3,5 |0,4—1

2 56.3 338—456 10,7—1,2 5—10 6—14 113—28

3 66.3 | 306—464 |0,7—0,8 5—11 7—13 1523
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Puc. 4. Pacnipenenenue mokaszaress i 4j1s1 AeheKToB LIEHKY U o~
JOLIBBI B 30HE CBAPKM 110 CPABHEHMIO C CyMMAapHBIM IIOKA3aTeNeM ¥,
(cMm. puc. 1) nisa Becex Tunos OP

B To Xe BpeMsa KOJMYECTBO OOHApPYKMBAEMBIX HE-
(dbexToB B LIEliKe U MOAOLIBE PEJHCOB B 7 pa3 MEHBIIE,
yeM nedeKToB B rojoBke (CM. puc. 3 u Ttabnuiy). OgHa-
KO YHCJIO M3JIOMOB II0 NIPUYUHE 3TUX NehEKTOB MOYTHU B
5 pas 6oxblle, yeM U3-3a Je(EKTOB B rOJOBKE.

HenmonycTumo OOIBIION IPOLEHT M3JIOMOB PEJIbCOB
u3-3a AedexToB 56.3 m 66.3 xapaxTepusdyeT 3HaAUCHUE
HOBOTO mokasarens y (cMm. puc. 3 u 4). Kax BugHo, Be-
DPOSATHOCTD  BHE3AITHBIX M3JIOMOB PENIbCOB U3-3a Jedex-
TOB IIEWKU M TIOAOUIBHI B CBapHBIX CTHIKAX B CPEOHEM B
30 pas BBIIIE, YeM 3TOT K€ IToKasarenb IJisl KeeKTOB B
rojioBke 26.3, u B 12 pa3 Goisbllle CyMMapHOTO ITOKa3are-
Iy, 10 BceM Tumam Jedekros. Ilpudem 3a mociaenHue
TONBI IIOKA3ATENHN ¥ U ¥, MEHAINCh HE3HAYUTENBHO, 4,
3HAYUT, U CUTYyalUs IO M3JIOMaM M3-3a YKa3aHHBIX Je-
(hekTOB He ymydIlaercs.

W3 npuBeneHHBIX JAHHBIX MOXHO C/IEAaTh BBIBOJ, YTO
JIEACTBYIONINE TEXHOJOTUM KOHTPOJSI CBAPHBIX CTHIKOB B
IYTH YK€ MHOTO JIeT (cM. puc. 4) He 00ecIeunBaIOT CBOE-
BPEMEHHOTO BBISIBJICHHMS OITACHBIX He(hEKTOB B lIeiike U
MOOLIBE B 30HE CBApKH.

CrenyeT MpU3HATH, YTO TEXHOJOTUSI PYYHOIO KOHTPO-
JIST CBapKM 32 MHOTHE IECATUJICTUS He IIpeTepIienia cepb-
e3HbIX u3MeHeHuil. 1 ceromnsa, B XXI B. (1), coxpangercs
HEOOXOAMMOCTh PYYHOIO CKaHUPOBAHMSA C LIATOM 3 MM
1O BCEMY IEPUMETPY CThIKA Ha PETbCOCBAPOYHOM MpEI-

Puc. 5. HeyBepeHHOe O0OHapyXeHNEe BEPTUKATIBLHBIX TPELIUH B
30HE CBapHOI'O CTHIKA CheMHBIMU CPEACTBAMU
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npusaTUu (B IIyTH, €CTECTBEHHO, 0€3 CKaHMPOBAHUS IO-
JOWBEI cHU3y). I[Ipm 3TOM TpeobpasoBareieM C YIJIOM
BBOJAa o = 50°, HACTPOEHHBIM Ha ONHY YCIOBHYIO YYBC-
TBUTEIBHOCTD Ky = 24 nb, ckaHUPYIOT U 1KY (¢ ee 60-
KOBOHM IIOBEPXHOCTM) TOJIUMHOM 18 MM U BCIO BBICOTY
penbca ¢ moBepxHocTH KaraHus (180 mm). EcTecTBeHHO,
IaHHbIE TpeOOBaHUS OBIIM CHOPMYIUPOBAHBI KMCXOAS
U3 YOPOLIEHUS IPOLEAYPHl PYYHOTO CKaHUPOBAHHS, U
JUISI CBOErO BPEMEHM 3Ta TEXHOJIOTUS Obijia ITpOorpec-
CUBHOW.

B HacTosiiee BpeMsl ¢ y9eTOM BHEIPEHUST KOMITbIO-
TEPHOTO KOHTPOJS PEXMMOB CBapKW, WHIYKIIMOHHOTO
YOPOUYHEHUSA IOBEPXHOCTU U APYIrMX HOBBIX TEXHOJO-
TUW WM3TOTOBJICHUS IJIWHHOMEPHON ILIETH IEaeco00-
pa3Ho Gonee mudGepeHINPOBAHO MOAXOIUTH K KOHT-
POJIIO PAa3HBIX CEUEHUHN peibca, B TOM YMCJIE M CBAPHBIX
CTHIKOB.

TIpakTuka py4yHOro KOHTPOJS CBApK® B MYTH MO-
Ka3bIBa€T, YTO MO Pa3HBIM NMpUUYMHAM (OTpPaHUYCHHOE
BpeMs KOHTPOJISI, 3arpsI3HEHHAs IMOBEPXHOCTh IIEHKU
W TOAOWIBBEl penbca, 0OJblIas TPYIOEMKOCTBH) oOIlepa-
TODPBI 334aCTYI0 UTHOPUPYIOT TPeOOBAHUSA CKaHUPOBA-
HUS OKOJIOIIOBHOU 30HBI CBapKU IO OOKOBBIM ITOBEPX-
HOCTSIM 1€KW W TephaM IOJOIIBHL. B pesyiprare
IIIOB KOHTPOJUPYETCSI TOIBKO C MOBEPXHOCTHU KaTaHUSI
U B JyYllleM cjiydyae — C OOKOBBIX ITOBEPXHOCTEH Tro-
JIOBKH.

TToCKONBbKY peIbCOBBIE IJIETH NMEPHOTNYECKH KOH-
TPOTUPYIOTCSI CPENCTBAMH  CIUIOIIHOTO KOHTPOJS
(CheMHBIMU U MOOHMJIBHBIMH), CBApPHBIE CTBIKM TaKXKe
aBTOMATMYECKU IIOABEPraloTCsI KOHTpod. Tak dTO
TrOJIOBKA penibca (M B 30HE CBapKu) Oiaromaps pasHO-
00pasuio CXeM IPO3BYYMBAHUS TPOBEPSETCS MaHHBI-
MU CPENCTBaAMM JOCTaTOYHO 3D HEKTUBHO, O YeM CBU-
JIeTEJIBbCTBYET Majo€ KOJUYECTBO U3JOMOB IO Aedek-
Tam 26.3.

CxeMBbl IPO3BYUYUBAHUS IIEHKU W IOAOIIBH Y CHEM-
HBIX U MOOWUJIBHBIX CPENCTB COCTOMAT, KaK IIPAaBUJIO, U3
IBYX HaKJOHHBIX (C yrmamMu BBoja o = 42 unu 45°) u
ogHoro mpsmoro (o = 0°) mpeobpa3oBareieil U OpUEH-
TUPOBAaHB B OCHOBHOM Ha OOHapyXeHHWe TpelMH pa3-
JIMYHOW OpHEHTALlMM B 30HE OCHOBHOTO MeTajja Hu
GONTOBBIX CTBHIKOB.

AHanu3 NpOU3OIIENIINX B ITOCIEAHNE TOIBI U3JIOMOB
IO CBapKe TTOKa3bIBAeT, YTO JePeKThl B IIeiike 56.3 yarme
BCEro MPEIOCTaBIsLIM cOOOU TMomepeyHble (pexe — To-
DU3OHTAJbHBIE W HAKJOHHBIC) TPEIIMHBI, 3apOXIaio-
muecs ¢ OOKOBOM MOBEPXHOCTU IIEHKW U Pa3BUBAIO-
muecs Briyowr Hee. JaHHble medeKTH, XOTS U HUMEIHU
3HAUUTENbHBIE Pa3Mephl, HO He BBISBISINCH C IIOBEPX-
HOCTU KaTaHUS peibca U He ObLIM 3apUKCHUPOBAHBI
CpelcTBaMU CILIOLIHOTO KOHTpond. Od4eBUAHO, 3TO
O0BSICHSCTCS 3epKAaJbHBIM OTpa’keHUeM HaKJOHHO ITa-
IAOIIAX YIBTPA3BYKOBBIX KOJEOAHUN OT IIJIOCKOCTH
BEPTUKANBHBIX TPEIIUH (pHC. 5).

IIpu KoHTpOJE IPAMBIM IIPe0oOpa3oBaTEIeM BCIEIC-
TBHE 3HAUYUTEIBHOTO 3aTYXaHUS IMPOMOJBHBIX YJIbTpa-
3BYKOBBIX KOJIEOAaHUII B 30HE CBapKH YCJIOBHas 4yBC-
TBUTENBHOCTh, YCTAHOBJEHHAs IS KOHTPOJS OCHOB-
HOTO MeTajljla, MOrJla OKa3aThCs HETOCTAaTOYHOU s
durkcanmvu 3X0-CUTHAJOB OT BEPIIMH BEPTUKAIBHBIX
WU TJIOCKOCTU TOPU3OHTAJNBHBIX TPEIIUH IIEeHKU.

BoxpummHcTBO HedexToB 66.3 pacmonaraiTcs B Iie-
PbSIX TIOAONIBB W HE NOCTYIHBI JJIs BBISIBICHUS MPHU
BBOZE YJIBTPA3BYKOBBIX KONEOaHUHN C MOBEPXHOCTHU Ka-




TaHusA. B 1ieloM TpyaHOCTh 0OHapyXeHUS Ne(heKTOB B
30HE CBAapHOTO CTHIKA 3aKIIOYAeTCS B TOM, YTO OHU
MOTYT DPa3BUBATLCI B JIOOOM MECTE CEYEHUS peibca U
HMEIOT OTpakalolllie CBOMCTBA XyXe, 4eM Y SKCILIya-
TAIIMOHHBIX Ne(hEKTOB B 30HE OCHOBHOI'O MeTallia.

Takum 06pa3oM, YyBCTBUTEILHOCTH KAHAIOB IIPO3BY-
YMBaHUS IIEMKW M TOHOIIBE B CPENCTBAX CILIOLIHOIO
KOHTPOJISI He O0ecreunBaOT HameXHOe OOHapyKeHue
crieuudndeckux nehekToB cBapku. J1d Mmoucka BepTU-
KaJIbHO OPUEHTHUPOBAHHBIX (MIOCKOCTHBIX — B ILJIOCKOC-
TH CBapHOTO CTHIKA) IeHEeKTOB HE XBaTaeT JOIOTHUTEIb-
HBIX KaHAJIOB. DTO TMOATBEPXIACTCA CTaTUCTUYECKUMU
JaHHBIMU: exeromHo 20—25 % U3JIOMOB pPeIbCOBOIO
TYTU TPOUCXOAIT UMCHHO W3-32 HECBOSBPEMEHHO BHISB-
JIEHHBIX 1eheKToB 56.3 u 66.3.

Ilpennaraempie BApHAHTHI O0HAPYKeHus nedeKTOB CBAPKH

EcrectBeHHO, mpobieMbl 6oiee KAYeCTBEHHOTO KOHT-
POJIsL CBApHBIX CTHIKOB PETLCOB HE OCTaBaJUCh 6€3 BHU-
MaHMs pPa3paboTYMKOB Te(PeKTOCKOIMMYECKON TEeXHUKH.
3a mocnenHue ronsl TonbKo crenuanructel OAO «Pagno-
aBHOHMKAa» TIpU momaiepxke [emapraMeHTa IIyTM U CO-
opyxeHuit OAO «PXJI» mnpemnloXuan HECKONBKO Mep,
HaIlPAaBJIEHHBIX HAa YaCcTHYIHOE DEIEHHUE 3aJauyld MMEI0-
IIUMUECS CPEICTBAMU KOHTPOJIS PETBCOB U 00Jiee TIOJHOE
pelieHre — CO3MaHWe CreluaJIu3upOBaHHOIO MHOIOKa-
HaAJBHOTO JedeKTOCKONa ¢ peTUCTpalueil pe3yabTaroB
IIPOBEPKH.

1. B xayecTBe OIEpATUBHEIX MEP IO ITOBHIILIEHMIO
KayecTBa py4vyHOro KoHTpons cBapku OAO «PamuoaBu-
OHMKa» TPEIJIOKMUIJ HCIIOJIB30BAaTh TEXHOJIOIUIO, M3JIO-
JKEHHYIO BO «BpeMeHHBIX MHCTPYKTUBHBIX YKAa3aHUIX
10 YJIBTPA3ByKOBOMY KOHTPOJIO CBAPHBIX CTHIKOB PEJlb-
coB, BeIMONHEHHBIX [IPCM B myTtu, medeKTOCKOIIOM
“ABuUKOH-02P” ¢ mosydyeHMeM IOKYMEHTAa KOHTPOJIS»
(yrBEepXIeHH J[lemapraMeHTOM TIYTM M COODPYXEHUI
OAO «PX» 12.12.05).

B cooTBeTCTBHY ¢ 3TUM HOKYMEHTOM ITOCJIE€ OCHOBHOI
TIPOBEPKH CBAPHOTO CTHIKA I10 AEHUCTBYIOIIEH TEXHOIOIUA
mpeajiaraeTcs 3alpoOTOKOMMPOBaTh HaKT KOHTPOISI CTHI-
ka. 19 5TOoro HeoOXOXMMO JOIIOJTHUTENBHO IIPOCKAHU-
pOBaTh 30HY CBapKu CleayIOIIMM obpa3zoM. Hactpouts
mpeoOpa3oBaresib ¢ YITIoM BBoga o = 50° Ha IMOBBIIIEH-
HYIO YYBCTBUTECIBHOCTH Ky = 36 1b (Ha 12 1B Gonblue

Puc. 6. Peanuzanus 3epKajbHOrO METOIA
(«Tanmem») ¢ momouisio ckanepa CATC
nmedexTockona «ABUKOH-02P»

HOMMWHAJIBHON YyBCTBUTENPHOCTH), YCTAHOBUTH €ro Ha
MOBEPXHOCTh KaTaHUS CTPOro Haj Ieiikoil (6e3 pa3Bopo-
Ta) Ha paccToIHUM 250 MM OT CepeIMHBI CTHIKA UM Iepe-
MECTUTH Ha pacCTosiHUe He MeHee 25 MM 3a cThiK. Ilpu
5TOM CJIENyeT 3alucaTb CUTHAJbl KOHTPOJS CTHIKA IO
BCell BBICOTE penbca Ha B-pa3BepTke.

IIpu HEOOXOMMMOCTH 3TY XK€ MPOLEAYPY MOXKHO IIOB-
TOPUTh U IJIs MEepheB IOMOINBEL. YKa3aHHas TEXHOJOTHS
OAPOOHO PACCMOTpPEHA B HAIIIEM XypHaie ™.

OrobpaxeHue CUTHANOB Ha B-pa3BepTKe IpuU IMOBbI-
LIEHHOM YYBCTBUTEILHOCTU MO3BOJUT 3adUKCHPOBATH
OoJsiee YETKYIO TAUYKy CUTHAJIOB Jaxke OT JedeKTOB Kpaii-
HE MaJjblX PasMEpPOB WM C IUIOXUMHU OTPAKAIOMIMMHU
cBoticTBaMu. KpoMme TOro, MMpu TakoW 4yBCTBUTEIHHOCTH
MPOSABISIETCS CTPYKTYpa (CTPYKTYPHEIE IIYMBI) CBApHOIO
CTHIKA.

B 1enroM npM MUHMMAJTIbHBIX BPEMEHHBIX 3aTparax
(He 6omee 1 MUH Ha CTBHIK) IPOLEMYPA HONOIHUTEILHOTO
CKaHUPOBAHUS IIO3BOJINT:

HalexXHee OOHApyXuBaTh AeeKTH CBapKU;

MONYYUTh TOKYMEHT KOHTPOJIS CBAPHOTO CThIKA C €0
CTPYKTYPHBIM «IIOPTpeTOM» (B BUAe B-pa3BepTkm);

NOBBICUTh TEXHOJIOTUYECKYI0 AUCHUIUIMHY OIepaTo-
POB.

2. Tlpy py4YHOM KOHTpPOJIE CBApPHBIX CTBIKOB IIeJIe-
COODOpAa3HO MCIONb30BATh cXeMy «TaHAeM» C TIOMOIIBIO
CKaHepa, BXONSJIIETO B KOMILIEKT JedeKTocKoIla
«ABUKOH-02P». IIpm 3TOM momepeyHsle TPEUIMHEI B TO-
JIOBKE, IIIEfiKe W IOHOIIBE PETHCOB MOTYT OBITH BBISIBIIE-
HBI 3epKajdbHBEIM MeTomoM (puc. 6). JlaHHasg omepauus
HE3HAYUTENBHO YBEIHMUYUT BPEeMS IIPOBEPKHU IO CpaBHE-
HUIO C OEWCTBYIOMIEH TEXHOIOTUEN.

3. BO3MOXHO TpHILIO BpeMs PacCMOTPETH BOIIPOC
00 OTKase OT CKAaHMPOBAHWSA TOJOBKU IIPU DPYYHOM
KOHTPOJIE CBapKu, IOCKOJBKY, KaK OTMEUYEHO BEIIIIE,
5Ta 30Ha (P HEeKTUBHO KOHTPOIUPYETCS MPU CILIOLITHOM
KOHTpoOJEe penbcoB. llemecoobpaszHee CKOHIICHTPUPO-
BaTh BHUMAaHWE Ha MPOOIEMHEBIX 30HaX CBapKM — TIIA-
TEJIbHO CKAHUPOBATh IEMKY U TOIOIIBY. 3a CYET STOTO
MOXHO CYILIECTBEHHO COKPATUTH BpeMsS KOHTPOIS Of-

ok

Mapkos A.A., Koseakoe A.b., Kocenko A.B. TokymeHTu-
poBaHMe KOHTPOJS CBApHBIX CTHIKOB // [IyTh 1 IyTeBOE XO3SIAC-
TBO. 2006. Ne 10. C. 8—09.
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HOTO CTHIKa U ITOBBICUTH CYUIECTBYIOIIME HOPMBI (40
CTBIKOB B CMEHY).

4. Ing omepaTuBHON MPOBEPKU CBAPHBIX CTHIKOB IIPU
CILTOIITHOM KOHTPOJIE PEJIBCOB C MTOMOILIBI0O ChEMHBIX Te-
nexek OAO «PammoaBmoHMKa» BBEIO B Ie(EKTOCKOITHI
«ABUKOH-01» U «ABUKOH-11» cHellMaNbHBIA PEXUM KOH-
Tpong — «Caapka». B coorBeTcTBUM € <«BpeMeHHBIMU
WHCTPYKTUBHBIMUA YKa3aHUSAMHU TI0 YJIBTPA3BYKOBOMY
KOHTPOJIIO CBApHBIX CTBIKOB B MYTU AeGHEKTOCKOIIOM
“ABuKoH-01MP”» (yTBepXIeHbl HemapTaMeHTOM IyTU W
coopyxernit OAO «PXKJI» 12.12.05), moaxons K cBap-
HOMY CTBHIKY, OIIepaTop HaxkMMaeT KHOIIKY Ha ITyJbTe,
MpY 5TOM YYBCTBUTEJIBHOCTY Psja KaHAJIOB TOBbIILA-
IOTCI Ha 3aJaHHoe 3HadyeHHe. I[lo medekTorpamme
MOXHO BBIIEJIUTH ITAYKM CHTHAJOB Ha (POHE BO3MOX-
HBIX CTPYKTYPHBIX IIYMOB CBApHOTO HIBa.

K coxaneHuio, BCE pacCMOTPEHHBIE BBIIIE BapU-
aHTHl PEIIeHUs SBASIOTCS IOJyMepaMu, U NpodieMy
KOHTPOJS CBAPHBIX CTHIKOB PEINAIOT TOJBKO YaCTUY-
Ho. [lo-mipexxHEeMy coxpaHsgeTcsl cneuuduka pyyHoro
KOHTPOJISI, €r0 HU3Kasl MPOMU3BOAUTENbHOCTh. JloCcTO-
BEPHOCTH NPOBEPOK HANPIMYIO 3aBUCUT OT KBANUPU-
Kalluu, TCUXO0(MU3NOJOTHYECKOI0 COCTOSIHUSA U 100-
pocoBecTHOCTU ornepaTopa. HeBO3MOXHO yCTaHOBUTH
HApYIUEHUS TEXHOIOTUM KOHTPOIS.

5. B cBsI3M ¢ 3TUM I HadeXHOTO OOHApPYKEHWUS
pa3HooOpa3HbIX NehEKTOB IO BCEMY CEUYEHHUIO CBap-
HBIX CTBIKOB HEOOXOAMMO pa3paboTaTh CIeMaTIN3UPO-
BaHHBIN Ne(EeKTOCKON, YYUTHIBAIOIIUN ClIeIU(PUKY Je-
bexToB M yCIOBUSA KOHTpONXSA B 3Toi 30He. Co3mapae-
MBI OeDEeKTOCKON TaKXe MOJXEH CYIIeCTBEHHO I0-
BBICUTH ITPOM3BOIUTENBLHOCTh KOHTDPOJS CBapkKu U
00ecneyuTh MOJYyYeHUE COOTBETCTBYIOIIETO JOKYMEH-
Ta.

B mocnenHue romml pga  GupM-paspaboTINKOB
cpencTtB pedektockonuu Poccum um Opyrux CTpaH 3a-
HATHI 3TUM HAITpaBICHUEM.

IlepBast MOMBITKA aBTOMATH3AIlMKU KOHTPOJIS CBAp-
HBIX CTBIKOB OBbIa peanm3oBaHa B NOehEKTOCKOIE
MUT-VKC. B otniuyue OT IMPUHSATOTO KOHTPOJS CBap-
K1 TepeMellleHMeM ONHOro (MJIM Taphl) IMpeodpaszoBa-
teneit (ITSI1) mo mMOBEPXHOCTH peibca B OKOJOLIOBHOM
30He 1pu paszpaborke MUT-YKC npumeHeHO TIpO3BY-
YUBAaHUE CEYCHUS CBAPHOTIO 1B C IMOMOIIbIO MHOXEC-
TBa (70-M) HEMOABUKHBIX IIpeoOpaszoBaTeeil, IPUXU-
MaeMBbIX K ITOBEPXHOCTHU pesbca Ha pacueTHBIX PacCcTo-
SHUSAX OT UCKOMOTO cedeHus. sl rapaHTUpPOBAaHHOTO
BBISIBJICHUS Pa3JUIHO OPUEHTUPOBAHHBIX Oe(hEKTOB
MPeAyCMOTPEHO MCIIONB30BaTh 3XO-, 3€PKaJbHBIA U
JeJIbTa METONBl yIbTPAa3BYKOBOTO KOHTPOJS, 4 TaKXe
COUYeTaHMWE 3TUX METOIOB.

M3BecTHO, 4YTO HEKOTOpPBIE NedeKTH OOHApYXUBa-
I0TCS BECbMa YBEPEHHO IIpW MPO3BYUYMBAHUU UX IOJ
3aJaHHBIM YTIJIOM C OJHOW CTOPOHBI U ITPAKTUYECKU
He (GOPMUPYIOT 3XO-CUTHAJNBl HOPU IIPO3BYYUBAHUU C
Ipyroit. B cB4I3U ¢ 3TUM KOHTPOJIb CEYEHUST CBAPHOTO
CThIKa MPOM3BOAUTCI C IBYX CTOPOH, MpuyeM 0e3 pas-
BOpOTa OJIOKOB IIpeoOpasoBareseil u camoi aeheKToc-
KOIIHOM TEIECXKKMU.

ITo pesynbraTtam mpoBepku cBapHoro ctbika MUT-YKC
dbopMupyeTcss MPOTOKOJ ¢ MHEMOHWYECKUM U306pa-

“** IIpuesxes C.C., Mapkos A.A., Kospsako A.b. Konrpomns
cBapHBIX CTBIKOB Ha Kyitowimesckoit mopore // IlyTh u ImyTeBoe
xo3sgiicTBo. 2007. Ne 5. C. 2—4.
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XKEHHEM peJibca M MHAMKalUed nedeKTHOTro CeuyeHUs,
A-pa3BepTKoii cpaboTaBUIMX KaHAJOB U MapaMeTpamMu
KOHTPOJIS IO KaXIOMYy KaHamry™"™.

OmnpITHas SKCIJyaTalus 3TUX NMpUOOPOB Ha psle
JOPOT MOATBEepAUa IPABUJIbHOCTh TEXHUUYECKUX Ppe-
MEeHUH, 3aJ0XeHHBIX B Hdedekrockorn. OmHaKo OBLIO
YCTaHOBJIEHO, YTO OOHApYKEHHEe HEKOTOPBIX THIIOB nIe-
(hexTOB NpU HETOABHMKHOM ITOJIOKEHUU Ipeobpa3oBa-
TeJeH IMPOUCXOOUT HEYBEPEHHO, MOCKOJIBKY OTpaxalo-
II1e TOYKU OTAEAbHBIX Ne(MEKTOB MPO3BYYMBAIOTCI HE
IIEHTPaJbHBIM JY4YOM, & TOJBKO OOKOBBIMHU JIYYaMU
nyuarpaMMBbl HaIlpaBJICHHOCTU mpeobpaszoBatens. Ilpm
5TOM aMIUIUTYAa 3XO- MJIW 3€pKaJbHBIX CHUTHAJIOB
O0Ka3bIBaeTCsl HU3KE IMOPOTOBOTO YPOBHS.

Hdnsg ycTpaHeHUMs 3TOTO HEAOCTAaTKa B CieAYIOLIeH
monupukanuun MWUT-YKC npeaycmarpuBaeTcd cka-
HUPOBATh 30HHI CBAPHOI'O CTHIKA B JBYX HalpaBJICHU-
X Bce¥ rpymnmoit mpeobpasopareneit. Ilpu 3ToM cur-
HaJbl PETUCTPUPYIOTCSI Ha B-pasBepTke, W IIyMOBBHIE
CUTHAJIbI, NpUCYLINE 30HE CBApKU, MOTYT OBITh OT-
GuIbTpOBaHBI IIPU BU3YaJIbHOM aHalm3e. bymyT mpu-
HSTH Mepbl U 10 0ojiee KOPPEKTHON MPUBSI3KE NOKY-
MEHTa KOHTPOJSI K KOHKPETHOMY CBapHOMY CTHIKY. B
JNOMOJHEHNE K BBOAMMOMY BPYYHYIO HOMEPY CBAPHOIO
cThiKa npeaycMoTpeHa pukcanusg GPS-xoopauHatel u
doroperucTpanmd MOBEpXHOCTH WIBa. [locaeaHee MO3-
BOJIAET HE TOJBKO OJHO3HAUHO MACHTUDUIINPOBATH
CBapHOM CTHIK, HO W JOKYMEHTUPOBATH IOBEPXHOCT-
Hble HapyIIeHUsI 30HBI CBapKH.

OpHako [daxe BHEIPEHUE aBTOMATU3UMPOBAHHBIX
CPEACTB BCE NMPOOJIEMBI KOHTPONS CBAPKU HOITHOCTHIO
He pemnt. Ha yyacTkax ¢ G0JbIIUM U3HOCOM TOJOBKU
pejibca U C OYeHb BBICOKOW MHTEHCUBHOCTBIO IBUXKE-
HU4, TO-BUAUMOMY, OYAyT, KaK W paHbLUe, TIPUME-
HATBCS CpPeAcTBa Py4YHOro KoHrtpouad. IlosTomy 3mech
HEOOXOIMMO MAaKCUMaJbHO YIIPOCTHTHL IIPOIIECC CKa-
HUPOBAHUS W BBECTU 00g3aTenbHOe GOPMUPOBAHUE
MIPOTOKOJa KOHTPOJISA (cM. . 1 u 2).

ODHOBPEMEHHO C CO3JaHHEM HOBOW TEXHUKH He-
obxomrMma pa3paboTKa eIWHBIX TPeOOBAHUN K TUIIO-
pasMepam ne¢heKTOB, Mogjiexamux odbHapyxenuro. Or-
CYTCTBUE MOMOOHBIX NOKYMEHTOB 3aTpydHSIET paspa-
00TKYy TmpuOOPOB aABTOMATU3UPOBAHHOIO KOHTPOIL
cBapku. B 1o xe Bpems B pame ctpan (CIIIA, Benxu-
KOOpUTaHUS) Takue TpeOoBaHUS CHOPMUPOBAHBI U
SBISIOTCS OPUSHTHUPOM I pa3paboTUYUKOB.

Ilenecoobpa3Ho TakKe OCHACTUTHL JTUHEHHBIE IOMA-
pa3geNeHusl pelbCaMu ¢ MUHUMAJBHO BHISIBISEMBIMU
nedexTaMu CBapKU JJIs HACTPOUKU CIEHUATU3UPO-
BaHHBIX Je(heKTOCKONOoB (aHAJOTMYHO HACTPOMKe
CHEMHBIX TeJlexKeK Ha KOHTPOJIBHBIX TYMHUKAaXx).

BHenpeHnue aBTOMaTHM3WPOBAHHBIX CPEICTB ITPUBE-
meT U K HEOOXONMMOCTHU IepeCMOTpa HOPMATUBOB
KOHTPOJISI CBAPHEIX CTHIKOB B OOJIBIIYIO CTOPOHY.

B 3aknaioyeHnme OTMETHUM: TpodieMa KOHTPOISI
CBapHBIX CTBIKOB TIO-TIPEXHEMY OCTAaeTCsd BechbMa
CIIOXXHOM, a 3ajadya aBTOMAaTU3allMd KOHTPOISI, K CO-
JKaJIeHWI0, Ha HAaCTOAIee BPEeMs HUTIE B MUPE TOJTHO-
CTBIO HE pellIeHa.

Ycunus otrpacieBelX MHCTUTYTOB M Pa3paboTdyu-
KOB CpEICTB Hepa3pylIalollero KOHTPOJS peabCoB
NOJXKHBI OBITH HAaIlpaBieHBl Ha co3gaHue 6ojee COB-
peMeHHBIX U 3GGdEKTUBHBIX TEXHOJOTUN oOHapy:Ke-
HHUS ne¢heKTOB B lUeliKe U IOJOIIBE B 30HE CBAPHBIX
CTBIKOB PEJbCOB.




