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RESEARCH OF INFLUENCE OF WELDING GUMBOILSAND THEIR
COMPONENTSON THE STABILITY OF ARC DIGIT EXISTENCE

Onucano axciugicmy OYiHIO8aHHA CMAbiIbHOCMI 0206020 po3pady y npoyeci 3eaprosanns. [Ipedcmasneni pesyivma-
MU Q0CAIONCEHHS OYIHKU CMAbLIbHOCMI ICHYBAHHS 0Y208020 PO3PA0Y NPU eNeKMpOO0y2080MY 36APIOGAHHT NIO NPOMUCTOBUMU
@riocamu ma ix okpemumu komnonenmamu. Oyiniosants nposedene 3a po3poOIeHUM HOBUM KOMIIAEKCHUM Kpumepiem oyi-
HI0B8AHHS CIABITbHOCMI, NIOMEEPOIICEHA 11020 A0eK8AMHICTb.

Kniouogi cnosa. cmabinonicmos icnysanus 0y208020 po3psaoy, ¢uiocu, ocyunozpadysants, KOMIIAEKCHUll Koeiyienm
cmabinbHocmi icHy8anHsi 0y208020 po3psoy, 3 €OHans pmopy.

Onucana 3HAUUMOCMb OYEeHKU CMAOUTbHOCTU 0Y208020 paspada 6 npoyecce ceéapku. [Ipedcmasnenvl pe3ynivmamul uc-
C1e008anUs OYeHKU CMAbUIbHOCIU CYIEeCMB08aHUs 0Y2068020 paspaoda npu d1eKmpoo0y2080ll céapke no0 NPOMbIULIEHHBIMU
@riocamu u ux omoenvHvimu Komnonenmamu. Oyenka npogedena no paspabomaHHOMy HOBOMY KOMNIEKCHOMY Kpumepuio
OYeHKU cMadUIbHOCIMU, NOOMBEPIICOCHA €20 A0eKEAMHOCHIb.

Kniouesvie cnoga: cmabunvHocmov cyujecmeoganus 0y208020 paspaod, uiocsl, OCYULIoZpapuposanie, KOMIIEKCHbIL
Koa(hpuyuenm cmabunrbHOCIMU Cyujecmeo8anus 0y208020 paspaoa, CoeOuHeHus: pmopa.

Described the importance of assessing the stalofigre during the welding process. The resulthefstudy evaluating
the stability of existence arc in arc welding flufesindustrial and individual components. Evalwaticonducted by devel-
oped a new comprehensive evaluation criteria ofitabconfirmed its adequacy.

Key words: stability existence of arc digit, gumboils, osdiftafirovanie, complex coefficient of stability égisce of arc
digit, connections of fluorine.

IocranoBka nmpodaemu. ONHIEIO 3 BAKIMBUX XapaKTEPUCTHK AYTOBOTO PO3PANY € CTa-
OUTBHICTH #OTO MapaMeTpiB y crenudiyHuX yMoBax 3BaptoBaHHs [1-7]. Bona Ge3nocepeHbo
BIUTMBA€E Ha MEPEHOC €JIEKTPOTHOTO METaITy, T1IpOAMHAMIYHI YMOBH Y 3BapIOBaJIbHIN BaHHI i,
SK HACHiOK, Ha (hopMyBaHHs MeTaiy ImBa. [IpoBeneHuil HaMu aHami3 BiJOMHUX croco0iB Ta
METO/IMK OIIHIOBAHHS CTaOLIBHOCTI 3BapIOBAILHOIO AYTOBOTO PO3psay Mmokasas [8], mo HuHi
€IMHOI KOMIIJIEKCHOI METOJIUKHU OIL[IHIOBaHHS, sIKa BPaxoBye (i3u4yHi 0COOIMBOCTI HOTO iCHY-
BaHHs Ta TEXHOJIOTIUHI BJIACTUBOCTI, HeMae. [IpakTUYHO BIACYTHI TaKOX Y JITEparypi JaHi,
10 OMHUCYIOTh MEPEXiAHi MpouecH, GopMy OCIHIOTpaMy, MUTTEBI 3HAYCHHA CTPyMY Ta Ha-
MIPYTH TP ICHYBaHH1 AYTOBOTO PO3PSy Ha PI3HOMAHITHUX Ta30-IIIAKOBUX CUCTEMAX.

Tomy Hamu OyIa MoCTaBJIeHA 3a/1a4a OIIHIOBaHHS CTa0lIbHOCTI ICHYBaHHS AYTOBOTO PO3-
pALy TP €IEeKTPOAYTrOBOMY 3BapiOBaHHI MiJ CydacHUMH (IFOCaMU 3a IHHOBAI[IWHUMU KOM-
IUIEKCHUMH KPUTEPIsIMU OIliHIOBaHHS [9)].

Bupimenns miei 3agadi motpedye 1eTaapHOTO BUBUCHHSI OCOOJMBOCTEN AYTrOBOTO PO3psi-
1y B yMOBax 3BaplOBaHHs, Ke MOXe OyTH 37iiiCHeHE Ha OCHOBI LHU(POBUX OCIMIOTPaM 3Ba-
proBaibHOI ayru 3miHHOro crpymy [10-13]. Ha ocHOBI mporo HamMu OyB po3poOJIEHHI KOM-
IUICKCHUW KPUTEpil OI[IHIOBaHHS CTAaOUILHOCTI IiCHYBaHHS OyroBoro pospsmy [9] 1, B
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pe3yabTari, Oynu MpOoBEACHI MOJANbIII JOCIIPKEHHS TPhOX Tpyn ¢utrociB: 6e3dropucTi dutro-
cu AH-69, AH-44; xpemnie-mapranneBi pmrocu AH-60CM, AH-348A, AH-67b, AH-68; cy-
mimi ¢arociB AH-69+AH®-6. Ocranni Oynau MiArOTOBJIEHI AJS IUIAHOMIPHUX JOCHIKEHb
BIUTMBY 3’ €JHaHb ()TOPY HA CTAOUTHHICTh ICHYBAHHS 3BAPIOBAJILHOI JTYTH.

Bnume xomnosuuiii 3BaproBajIbHUX (IIOCIB HA CTaOLIBLHICTH ICHYBaHHSI TyTOBOIO PO3-
psiny. Hamu Gyso mpoBeneHe JoCiHKeHHS CTa0lIbHOCTI ICHYBaHHS JYyTOBOTO PO3PSLY Y Mpolie-
Ci 3BaproBaHHs MiJ] (hIr0caMy HAHOUTBIN MOMYIIPHUX MapokK. st 1iporo 3a Metoaukoro [14], Ha-
MU TIpOBEZIEHO ocuiiorpadyBaHHs TpoIiecy 3BaproBaHHs i ¢urrocamu mapok AH-44, AH-60,
AH-60CM, AH-67b, AH-68, AH-348, AH-69. OcHoBHa yacTrHa gochigHux (iarociB Oyina Hazia-
Ha 15 Bimminom [HcTHTYTY enekTpo3BaproBanHs iMeHi E.O. [latona. besdropucti drocn mapox
AH-44 ta AH-69 po3pobneHi Ha kadenpi 3BaproBaibHOro BUpoOHuITBa HTYY «KITD».

OTpumaHi HaMU OCIHWJIOTPAMU €JIEKTPOIYroBOro 3BaptoBaHHs min Qmrocamu AH-44,
AH-60CM, AH-67b, AH-68 npencrasieni va puc. 1-2.
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Puc. 1. Tunosi ocyunozpamu 36apro6anbHo20 CMpymy ma Hanpyau Ha 0y3i nio 4ac eiekmpooy208020
3gaprosanns nio ¢uiocamu AH-44,K,,, = 0,01 @) ma AH-60CM, K,,,= 0,02 6)
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Puc. 2. Tunosi ocyunozpamu 36apro8aibHo20 cmpymy ma Hanpyau Ha 0y3i nio 4ac eieKkmpooy208020
3eaprosanns nio paocamu AH-67bh, K,,,=0,03 (@) ma AH-68,K,,,=0,04 (6)

3a oTpUMaHUMHU OCLMJIOrpaMaMy Ta 3HAYEHHSM PO3PHUBHOI JOBXKHUHU JYT' HaMH OyIu mpo-
BE/ICHI MaTeMaTH4HI PO3PaXyHKH JIi BU3HAUYEHHS KOMILUIEKCHOTO KoeQilieHTa CTablIbHOCTI
icHyBaHHs yroBoro po3psay (K..) [9] mpu enekTpoayroBoMy 3BaproBaHHI ITif PiI3HUMH KOM-

NO3ULISAMH Ta MapKamH ¢utrociB. Pe3ynbratu po3paxyHkiB HaBeqeHi y Tabu. 1Tta Ha puc. 3.
Tabanma 1

3nauenns komniekcnozo koegiyicuma cmabitbhocmi icHy8anus 0y208020 po3psaoy (Ken)
nio yac enexmpooy208020 36apr6anHs nio Q.aocom

Mapka HasBHicTh y ckna- | AMIUTITYIHa Hapyra BUHUK- | KomruiekcHuii koeilieHT cTabinb-
(harocy I 3’ eqHaHb GTOPY | HEHHS IyTOBOTO po3psmy, B Hocti ayrosoro pospsmy (K.,.)
1 2 3 4
AH-69 — 50/40 0,009
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3akiHyeHHs Ta0. 1

1 2 3 4
AH-44 - 30/30 0,01
AH-60CM + 45/40 0,02
AH-348 + 78/30 0,029
AH-67b + 80/50 0,03
AH-60 + 75/60 0,03
AH-68 + 54/50 0,04
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Puc. 3. Pesynomamu 00cniodxcenns KOMNIEKCHOI cmabiibHOCmi iCHY8AHHS 0208020 PO3PA0Y
npu enekmpooy2080My 36APIOGAHHI NI0 OOCTIOHUMU parocamu
(menwomy snauennio K., 6ionosioac kpawa cmabinoricmn)

3a pesynbTaTaMy po3paxyHKiB (Ta0u. 1) MOXHa 3pOOMTH OJHO3HAYHI BHCHOBKH, IO
drocu, SKi HE MAIOTh Y CBOEMY CKJIaji 3'€IHaHb (TOPY, MAIOTh MPUHIIMIIOBO Kpalry cTaoi-
JBHICTH iICHYBaHHS AyroBoro po3psany. Lle ¢pmocu AH-69 ra AH-44, mo Oynu po3pobieHi Ha
Kadeapi 3BaproBaIbHOTO BUPOOHUITBA, TpuiaoMy (urroc AH-69 € HOBITHBOIO pO3pOOKOIO Y
nopiBHsAHHI 3 pocom AH-44, sxuit 6yB po3pobiienuit y 1980x pokax.

Haiiripmra ctabibHICTh ICHYBaHHS JyrOBOTO po3psiay BusBuiacs y pmrocy AH-68, ane He
HACTIJIbKH, 11100 OYyJI0 HEMOXIIMBO BECTH IPOIEC 3BapioBaHHA. MiHiMalbHe 3HaUEHHS 3Bapio-
BaJILHOTO CTPYMY IS IIbOTO (Pirrocy Oyze MEHIIUM Y MOPIBHSIHHI 3 aHAJOTIYHUMU (IIFOCaMH,
SIK1 MAaIOTh MEHII 3HauYeHHA K.

VYei iHmi ¢irocu mokazanu cepeaHi pe3ynbratd. [lin ycima darocamMu HisIKHX TTpoOseM 3
[IOYaTKOM 3BapIOBaHHs HE OyJ0: 1yra BUHHKaja CTalOlIbHO, IPOIIEC 3BApIOBAHHS BiOyBaBCs
0e3 ocobmmBocTel, TOMY yci (IIFOCH MOXYTh OyTH PEKOMEH/I0OBaHI JJIS MOJAIBIIIOT0 BUKOPH-
CTaHHS Ha 3BHYaiiHuX pexumax. @mocu AH-69, AH-44 ta AH-60CM MoxkHa peKOMEHyBa-
TH JJIs 3BapIOBaHHS Ha MIHIMaJIbHUX 3HAYEHHSIX CTPYMY.

BB cniBBiIHOIIEHHSI KOMIIOHEHTIB y CKJIa/i 3BapIOBAJIbHHUX (IIOCIB Ha cTadilb-
HICTb iCHYBaHHSI AYroBOro po3psiay. /[ Bu3HaueHHs BIUIMBY MIEBHUX KOMIIOHEHTIB (IIOCY
Ha CTaOUIbHICTh ICHYBaHHS JYroBOTO PO3psay Hamu OyJio NpoBeleHe ocuuiorpadyBaHHS
IPOIIECY €JICKTPOILYyrOBOIr0 3BaproBaHHs i cymimio ¢irociB (puc. 4-6).bazosum Hamu OyB
oOpanwmii 6e3dropuctuii dhiaroc AH-69, sikmii mokazaB HaliMeHIe 3HaueHHs K., , TOOTO Haii-
Kpairy ctabinpHIicTh (Tabma. 1). Sk ¢umoc-momimyBau Hamu oOpanuii Giaroc AH®D-6, skuii y
cBoemy ckiani mae 65 % Cak,. ®moc AH®-6 Gy oOpanuii HaMu TOMY, IO CKJIaJA€ThCs
npakTuyHO NoBHICTIO 3 Cak,, sKuid, K BiOMO, Ma€ BEIMKUN MOTEHITIa 10H13amii. [le Baxkko-

78



BICHUK YEPHII'IBCBKOI'O EPXKABHOI'O TEXHOJIOTTYHOTI'O VHIBEPCUTETY Ne 4 (69), 2013
VISNYK OF CHERNIHIV STATE TECHNOLOGICAL UNIVERSITY

10HI3YIOUMI KOMITOHEHT, 110 CYTTEBO IMOTIPIIy€e CTAOUIBHICTh ICHYBaHHS JYTOBOTO PO3PSIY
(tabm. 1).

Cymim ¢urrociB a7 1oCiKeHHs Oyna 3pobiena y nponopuisax Big 1:1 10 1:0,To6T0 Mi-
HimManeHe criBBigHOmEeHHS ¢urociB AH-69 ta AH®-6 6yno0 50 % / 50 %,makcumanbHe
100 % / 0 9% xpoxom y 10 %.
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Puc. 4. Tunoei ocyunozpamu 36apiosanpiozo cmpymy i nanpyau Ha 0y3i nio uac enekmpooy206020 36apiO6aHHs Nio
cymivio ¢pmocie AH-69 50 % AH®D-6 50 %,K,,,=0,0485 @) ma AH-69 60%,4H®D-6 40 %,K,,,=0,0478 )
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Puc. 5. Tunosi ocyunozpamu 36apio6aibHo20 CMpyMmy i Hanpy2u Ha 0Y3i nid 4ac enekmpooy208020 36api06aAHHsL
nio cymiwuio garocie AH-69 70 % AHD-6 30 %,K,,,=0,045 @) ma AH-69 80 % AHD-6 20 %,K,,,=0,026 ()
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Puc. 6. Tunosi ocyunozpamu 36aprosaibHo20 cmpymy i Hanpyau Ha 0y3i nio 4ac enekmpooy208020 36apO8aAHHs
nio cymiwuio gniocie AH-69 90 %,4HD-6 10 %,K,,,=0,019 @) ma AH-69 100 % AH®-6 0 %,K,,=0,009 ©)

AHani3 oTpUMaHUX OCIMWIIOTpaM Mokasye, mo BmicT CaF, cyrTeBo BIumBae Ha popmy oc-
nuiorpam. dopma ocruIorpam TIaBHO 3MIHIOETBCS Y MPOIEC] 3MEHIIIEHHSI KiJTbKOCTI (GTOpY
y cymiui (puc. 4-6) 10 THIIOBOTO BUTJISY OCIUIIOTpaM 4icTHX ¢uitociB (puc. 6,0).

[Ticns MaTeMaTHIHOTO OOPOOJICHHSI OTPUMAHKX JaHUX Ta BU3HAYCHHS KOMIUIEKCHOTO KO-
edirienra cTablIBHOCTI iCHYBaHHS 1yroBoro po3psay (K.,) (radn. 2) Burumsae, mo K, aie-
KBaTHO Ta TOBHO BijgoOpakae CTaOUIBHICTH ayru. Ymm Oumblie y CKIami cymimi Oyio
3'enHaHb GTOpy, TUM OuIbIlIe 3HAYCHHS K, OTpUMaHO (CTAOUIBHICTh AYTH TipIa), i 1 3ale-
JKHICTD TUTABHO 3MIHIOETHCS pa30M 31 3MIHOIO KiJTBKOCTI 3’ €qHaHb GTopy B cymiti (puc.7).
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Tabauus 2

Pesynomamu mamemamuunoi 06pobKu ocyunocpam enekmpooy206020 36apro6anHs
npu Pi3HUX CNIBGIOHOWEHHSX ()I0Ci8

CriBBiIHOIIIEHHS (IIIOCIB KoMrutekcHuit KpuTepiii cTabiIbHOCTI
AH-69, % AH®-6, % icHyBaHHs AyroBoro pospsany (K..)
50 50 0,0485
60 40 0,0478
70 30 0,045
80 20 0,026
90 10 0,019
100 0 0,009
Kem
0,05
0,04
0,03
0,02
0,01 —
50/50 60/40 70/30 80/20 90/10 100/0
AH-69/AH®-6

Puc. 7. Pesynomamu 0ocniodcents KOMNIeKCHOI cmabiibHOCmi ICHY8AHHS 0208020 po3psdy nio 4ac
eeKmpo0y206020 36aprO6AnHs Ni0 docHiOHumu cymiuamu @riocie AH-69 ma AHD-6
(menwomy snauennio K., 6ionosioac kpawa cmabinoricmn)

BucHoBkH. 3aBISKM BUKOPHUCTAHHIO Cy4aCHOTO KOMIT IOTEPHOTO OOJaJHAHHS BIEpIIE
MOKa3aH1 JeTalIbHI OCITMJIOTPaMH ICHYBaHHS AYTOBOTO PO3PAIY IiJl PI3HUMH MPOMHUCIOBUMHU
¢rocamu Ta ix cymimamu. BusHadeHHi BIUIMB Pi3HUX KOMIO3MILIN 3BapIOBATBHUX (IIIOCIB
Ha CTaOUIBHICTh ICHYBaHHS JTYroBOro po3psay. Beranosneno, mo 6e3dropucti dirocu anpi-
Opi MarOTh Kpaly cTabiabHICTb, HIK (IIIOCH, Y CKIIaJl SIKUX MICTATbCA 3’ €THAHHS (QTOpY.

[TpoBeneHi nocipKeHHs BIUIMBY 3’ €THaHHS (HTOPY HA KOMIUICKCHUM KOE(ILI€HT CTa0lIbHO-
CTi iICHYBaHHS JyTOBOTO PO3pSAY, SIKi MOKa3aIM MPSIMY KOPEISLII0 MiXK 3HAUCHHSIM KoedilieHTa
Ta BMIicTOM (ropy y cymim. [TokazaHa MOXIMBICTh BUKOPUCTaHHS KOMIUIEKCHOTO KPHUTEPIIO
CTaOLIBHOCTI OIIIHKY MPOIIECIB EIEKTPOAYTOBOIO 3BAPIOBAHHS Ta HATUIABJICHHS TUIABKHM JIPOTOM.

PexomeHayeThCsS TPOTIOBKUTH TOCTIIKEHHS IS 1HIIIMX CIIOCO0IB 3BaprOBaHHS, 30KpeMa,
PYYHOTO IyTOBOTO IITYYHUMH €JIEKTPOJIaMH Ta B CEPEIOBHUIII CyMillli Ta3iB.
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