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OnpeaeeHue moTepb HA PA3OPHI3THBAHHE

HCTOYHHNKOB ITMTAHHUA

META/VIA IIPH UCITIOJIHb30BAHHUHU PA3THIHBIX

[TpuBeleHbl peadynbraThl UCCnegoBaHUU BNUAHUA AUHAMUYECKUX XapaKTePUCTUK UCTOYHUKA
MUTaHUA Ha BENUYUHY NOTEepPb 3NEKTPOAHOro Metanna npu py4YyHou AyroBon ceBapke NMoKpbIThbIMU
anekTpoagamu ceapovHbiM TOkoM 80—120 A. PaccmMoTpeH cnocob CHMXeHUs Habpbi3armBaHUsa C

NMNOMOLBbK NPUMEHEHNA 3allUTHbIX ﬂOKprTMﬁ.

Reseach results of the power source dynamic behavior effect on the electrode metal loss at
covered-electrode hand arc welding (welding current is 80—120 A) are covered. Splashing reduc-
tion method by protective coating application is considered.

Knroyessie croea: py4yHas Oyao8as ceapka, arieKkmpoo, 351eKmpoOHbIU Mmemaris, Nokpbimue
Key words: manual arc welding, electrode, electrode metal, coating

BBEJIEHUE

Py4yHaa ayroBasi cBapka nokpbiTbIMU 3f1IEKTpO4aMM
B HaAcTosilLee BpeMs OCTaeTcsA OCHOBHbIM Ccrnocobom
CBapKN HEMNOBOPOTHbLIX CTbIKOB MaructTparbHbIX U NPO-
MbICMOBbIX HEPTENPOBOAOB NPU COEAUHEHUN CEKLUW
nnun otaenbHbIX TPYO B HENPEPbLIBHYKD HUTKY, a Takxe
npn NpoBeaeHUn PeMOHTHbIX paboT. K TOMYy Xe Bbl-
NONMHEHUEe CBApPOYHO-MOHTaXHbIX paboT B ceBepHbIX
panoHax Poccun BO3MOXXHO NpenmMyLLeCcTBEHHO 3UMOW
npun HU3KUX Temnepartypax Bo3ayxa (Ao —50 °C), 4To
ABNAETCHA OAHUM U3 NPEenAaATCTBUU AONA NMPUMEHEHUS
MeXaHU3npoBaHHbLIX crnocoboB ceBapku [1].

HecMoTps Ha AOCTOMHCTBA [2, 3], 3TOT cnocob ceap-
KN UMEET HEeOOCTaTKN, KOTOpPbie CHWKAKT adhdpeKTnB-
HOCTb ero npumMeHeHuns. K HUM OTHOCATCHA HU3Kas Npo-
M3BOAUTENBHOCTb CBApPKU MO CpaBHEHUKD C MexaHU3N-
pOBaHHbLIMK crnocobamu CBapku, 3aBUCUMOCTb Ka4yecTBa
CBapHOro coeauHeHusa OT KBanudukauum cBapLluka,
pa3Hass CKOPOCTb MNnaBfeHUs arnekTpoaa B Havyane u
KOHLE npoLiecca (Tak KakK TOK, NpoTeKkas no 3nekTpoay,
pasorpeBaeT ero, MeHsieT COnpoTMUBIEHME); DonbLume
noTepu Mmetanna Ha yrap n pasopbi3aruBaHune, orapku, B
cymme coctasnsgowme Ao 30 % macchl CTEPXKHS.

K OCHOBHbIM npu4ynHam BbibpacbiBaHUA Kanerb
MeTanna n3 30Hbl CBapKu OTHOCATCS [4]:

e HecTabunbHbIN XapaKkTep nepeHoca Mmetanna, Ko-
raa cuna, oTpbiBaroulas Kansk oOT 3neKkTpoaa, Hanpas-
fieHa B CTOPOHY OT BaHHbI, 1 Kannsa BbibpacbiBaeTcs 3a
ee npeaenbl; HeCTabUNbHOCTb NepeHoca MOXeT ObITb
Bbi3BaHa yCnoBUAMU pasBUTUA OYroBOro paspsiga u
MeTannypruyeckumum pakropamm, B HaCTHOCTU UHTEH-
CUBHbIM NpPOTEKAaHNEM XUMUYECKUX peaKLnu;

e MECTHOe B3pbiBOODOpa3HOe BblgeneHue rasoB B
obbemMe MmeTanna, Bbi3biBaeMoe MeTannypruyeckumm
peakunamu n npueoasauiee K Bbidbpocy 4yactuy mertas-
na n3 Kanenb unun, 4YTo ObIBaEeT pexe, U3 BaHHbI;

e paspyLleHMe MOCTUKa XUAKoro mertanna, obpa-
3yloulerocsa npu nepeHoce meTtanna ¢ KOpoTKUMU 3a-
MbIKGHUAMU B pe3ynbTaTe pe3koro yBernuyeHunsa nnort-
HOCTWU TOKa MPW CYXXEeHUU nepemblykn; pasbpbli3rnea-
HMe B 3HAYUTENbHOWU CTEMNEHU 3aBUCUT OT ANHAMUYE-
CKUX XapaKTepUCTUK NMCTOYHUKA TOKA;

e HeJocTaTouHasa CTabunbHOCTbL NMpouecca CBapKu.

MHTEHCUBHOCTb pa3bpbi3rMBaHMA MeTanna 3aBu-
CUT OT MHOIMX oakTopoB [5]:

e BUAA NOKPbLITUA 3MEKTPOAOB (COCTABMNALMUX KOM-
NMOHEHTOB 3ANEKTPOAHOro NOKPbLITUSA) U COCTOAHUA NO-
BEPXHOCTU KPOMOK OCHOBHOIO Metanna;

e XapaKkTepUCTUKMU UCTOYHUKA nuUTaHmsa (B paboTax
[6, /] ycTaHOBNeHa 3aBUCMMOCTb Mexay AnHaMuye-



CKUMM XapakTepUcTUKamMm UCTOYHUKA NUTAHNUSA KU NOTe-
PAMU HA pa3bpbl3rMBaHNe 3NEeKTPOAHOro Metanna);

® BEelIMYMHbI N COOTHOLLUEHUS NnapamMeTpoB pexuma
cBapKu n ap.

Pa3bpbi3rnBaHne anekTpoaHOro Mmetarnsna Cconpo-
BOXOAeTCcs ero Habpbl3rmBaHWEM Ha MOBEPXHOCTb
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cBapuBaeMbIxX geTaneun npmu cBapke nokKpbITbIMU anekK-
TpoAaMK, KOTOPOE MOXET AOCTUraTb CYLLECTBEHHbIX
3HA4YEeHUN. YCTaHOBMEHO [2], YTO TPYAOEMKOCTb MO OT-
YUCTKE NOBEPXHOCTU CBApUBaEeMbIX U3genun ot bpbIar
pacnnaeneHHoro metanna cocrasngaetr ot 20—40 %
OCHOBHOIo BPpEMEHU CBapKM.
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Puc. 1. 3aBMCUMOCTb BeJIMYUHbI pa30bpbIi3rnBaHuUs 3anNeKTPoaHOro MeTtarnna npu py4yHou yroBon cBapKe noKpbITbIMU 3M1eKTpoaamu
anamMeTpom 3 MM oT cBapoyHoro Toka: a — OK 53.70 (B3CAB) (pytunosoe nokpbiTue); 6 — J1IB-52 (ocHoBHo€e nokpbiTne); 8 — YOHWU 13/55
(QCAB) (ocHoBHOE nokpbiThe); 2 — O3C 4 (unbmenuToBoe nokpbitue);, 0 — MP3 (3CADB) (pyTunosoe nokpbitne), e — MP3 (pyTunosoe no-

kpbiTne), 1 — BA-306; 2 — "dopcax-315"
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Puc. 2. lncrorpammsbl BenuYUHbI HAOpPbI3rMBaHUsA NpU py4yHou
AYroBou cBapke NOKPbITbIMU 3NeKTpoaaMu AnamMeTpoMm 3 MM:
a—e — cBapOo4HbIN TOK 80 A; e—e — 100 A; x—u— 120 A; a, 2 X —
6e3 nokpbITUN; 6, 4, 3 — NokpbiTHE 1; 8, €, U — NOKPbITUE 2
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| KoathduumneHTbl ans Kpmeson 1 HocToBepHOCTb KoadhpuumeHTbl ans Kkpuson 2 [10CTOBEPHOCTb

| 9nekTpon

(cm. puc. 1) annpokcuMaumn R (cm. puc. 1) annpokcumaumm R
| 0K 53.70 a = 0,003; b=-0,584; c= 27,3 0,999 a=0,0047; b =-0,881; ¢ = 41,55 0,992

| B a=0,0007; b=-0,1148; ¢ = 8,86 0,999 a=0,0013; b=-0,225; c = 12,5 0,989

| 03c =-0,0022; b=0,562; c=—29,64 0,999 a=0,0011; b=-0,108; c=25 0,998

| MP3 a = 0,0005; b = -0,063; c = 2,44 0,998 =-0,0003; b=-0.085 c=-48 0,997

| MP3 (3CAB) | a=0,0008; b =-0,1163; ¢ = 6,02 0,998 a = 0,0009; b =-0,1325; ¢ = 6,3 0,999
LYEHI/I 13/55 | a=0,0012; b =-0,1148; c = 8,86 1 a=0,0035; b=-0,57:c= 24 0,998

CHM3nTb Habpbl3rmBaHue Kanenb pacniaBneHHo-
[0 MeTanna Ha NOBEepPXHOCTb CBapuBaeMblX AeTanewu
MOXHO Tpemsi cnocobamu [3]:

— pa3paboTKou CUCTEM ynpaBfeHNsa NepeHOoCoOM
metanna nMbo HOBbIX CBAPOYHbIX MaTepunarnos, TEXHO-
florMn N cnocoboB CBAPKW;

— NPUMEHEHMEM MOKPbITUX ANA 3aWUTbl NOBEPX-
- HOCTW CBapuBaeMoro Metarnna ot 6pbI3r pacnnaBneH-
HOro MeTanna;

— MNPUMEHEHNEM 3aLLUUTHbLIX NOKPbLITUX C aKTUBMU-
pyloiMmm gobaskamum.

KonunyecTtBeHHbIM nokasartenem pasopbi3rnBaHus
METanna cnyxut koadduumeHTt pasbpbidrnaHus Y,
NPEACTaBNAOLLMIA OTHOLLEHME MacChbl OpbI3r Qg K Mac-
ce pacnnasneHHoro Metanna anekrpoaa Qp:

- 8
Q,

B naHHon paboTe uccnenosanu BNUsiHUE CBapOY-
HOMO TOKa, AMHAMUYECKUX XapaKTEPUCTUK UCTOYHUKA
MMTaHUA Ha KONMMYEeCTBO pa3dpbi3rmBaeMoro anekTpoa-
HOroO MeTtanna npu MUCrnonb30BaHUWN MOKPbLITLIX 3NeK-
TPOAOB pa3fnU4YHbIX Mapok. B kKayecTtBe UCTOYHWUKA
nuTaHna npumensann soeinpamutens BLOY-306 Y3 u
"Qopcax 315". Ceapky npoussoannu B kKopodbe ans ob-
neryeHnsa coopa oOpbI3r. Pesynbrartbl NPOBEAEHHbIX UC-
crnegoBaHun npuBeaeHbl Ha puc. 1.

AHanun3 akcnepuMeHTarnbHbIX OaHHbLIX MO3BOMUI
onucaTb MNOMNyYeHHyK 3aBUCUMOCTb (B AuanasoHe
cBapo4vHoro Toka 80—120 A) matemaTnyeckmum ypaB-
HEHNEM

(1)

y=ax’+bx+c, (2)

rae a, b, ¢ — aMmnmpuyeckne KOapPPUUUEHTHI.

IMnupuyeckme KoadpuumeHTbl 4Nna KaXaou map-
KM NOKPbITbIX 3NEeKTPOoaA0B NnpuBeaeHsbl B Tabnuue.

Ha puc. 2 npuBeaeHbl pesynbraTtbl 3KCNepUMeEH-
TanbHbIX UCcneaoBaHUN onpeneneHna BenUuYUHL
Habpbl3rmBaHUa (Maccbl TpyaHoyAanUMbIX Kanenb C
NnoBepxXHOCTU cBapuBaembix aetanen) npu POC no-
KPbITBIMU 3neKkTpoaaMu C NpUMEHeHneM 3alluTHOro
NnoKpbITUA KU Be3 Hero. Metoguka npoBeaeHUs aKcne-
PUMEHTA 3aKrntovanach B cnegylouem:

— NPOU3BOAUINN CBAPKY ABYX NSTACTUH NOKPbITbIMU
anekTpogamMmm ¢ HaHeCeHUeM 3aLUTHOINO NOKPbLITUA U
be3 Hero:

— cbop Kanenb ¢ NOBEPXHOCTU CBapUBaeMbIX U3-
OEeNUN OCYLLECTBIMANCS C NOMOLLbIO LWETKM (Nnerkoyaa-
NnAeMbIX Kanenb) U MexaHU4yecknum nytem (TpyaHoyaa-
nsemMbIX Kanenb);

— NPU B3BELWNBaAHKN Oonpeagenann Mmaccy 006paH-
HbIX U CPE3adHHbIX Kallellb.

[TpuMeHAnNn 3anTHbIE NOKPLITUA 1* 1 2 (KayCcTu-
Yyeckaa coga, KOHUeHTpaT cynbuaHo-cnnpToBon bap-
Obl, BOAa).
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MCNONb30BaHMEM MHBEPTOPHOro UCTOMHUKA NUTaAHUA
pa3bpbl3rnBaHne MeHbLle, YeEM C UCTOYHUKOM, OCHa-
LLIEHHBIM TUPUCTOPHbLIM yNpaBleHUeM.

2. [lpumMeHeHune 3aunMTHOro NOKPbLITUA PasnmMYHOro
cocTaBa No3BONAeT CHU3UTbL Habpbl3rmBaHue bonee
4yeM B 2 pasa, npu aTomMm Ansa addekTUBHOU 3aLLUTbI MO-
BEPXHOCTU OT OpbI3r NOKpbITUE HEOBXOAUMO HAHOCUTDb
He meHee 4yemM Ha 40 MM OT ocum WBa.
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