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Àííîòàöèÿ. Â ðàáîòå èññëåäóåòñÿ ñâàðèâàåìîñòü îöèíêîâàííîãî ïðîôèëÿ,
âëèÿíèå öèíêîâîãî ïîêðûòèÿ íà ôîðìèðîâàíèå ñâàðíîãî øâà è åãî êà÷åñòâî. Ïîêàçà-
íî, ÷òî ïàðû öèíêà ïðåïÿòñòâóþò ïåðåíîñó ìåòàëëà â äóãå, óâåëè÷èâàþò ðàçáðûçãè-
âàíèå ýëåêòðîäíîãî ìåòàëëà äî 40 %. Äàíû ðåêîìåíäàöèè ïî âûáîðó ðåæèìîâ è òåõ-
íèêè ñâàðêè äëÿ îáåñïå÷åíèÿ óñòîé÷èâîãî ïðîöåññà ôîðìèðîâàíèÿ øâà, ïîäîáðàíû
îïòèìàëüíûå õàðàêòåðèñòèêè îñóùåñòâëåíèÿ ïðîöåññà ñâàðêè. Óñòàíîâëåíî, ÷òî
ñâàðêà óãëîì íàçàä îáåñïå÷èâàåò ëó÷øèé îáçîð ñâàðî÷íîé âàííû, ñíèæàåò ðàçáðûç-
ãèâàíèå, íî ñèëüíî çàâèñèò îò óãëà íàêëîíà ýëåêòðîäà. Ïðè îïðåäåëåííûõ ðåæèìàõ
âîçìîæåí ïîäñîñ âîçäóõà è ïîâûøåíèå ïîðèñòîñòè ìåòàëëà øâà. Îïòèìàëüíûé óãîë
íàêëîíà ñîñòàâëÿåò 60–75°. Îòìå÷åíî ïîëîæèòåëüíîå âëèÿíèå íà êà÷åñòâî ôîðìèðî-
âàíèÿ øâà óâåëè÷åíèÿ ñâàðî÷íîãî òîêà äî 160–200 À è ðàñõîäà ãàçîâîé ñìåñè äî
25–30 ë/ìèí.
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Original article

THE INFLUENCE OF ZINC COATING ON THE FORMATION
OF THE WELD IN THE MANUFACTURE

OF STEEL STRUCTURES

Vitaliy V. Zverev1, Viktor A. Nosov2, Konstantin E. Zhidkov1, Ilya V. Nosov2

1Lipetsk State Technical University, Lipetsk, Russia
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Abstract. In the present work, the weldability of the galvanized profile, the influence
of the zinc coating on the formation of the weld and on its quality are investigated. It is
shown that zinc vapors prevent metal transfer in the arc, increase the spraying of the
electrode metal by up to 40 %. Recommendations are given on the choice of welding modes
and techniques to ensure a stable seam formation process, optimal characteristics of
the welding process are selected. It was found that welding with a backward angle provides
a better view of the welding bath, reduces splashing, but strongly depends on the angle of
inclination of the electrode. Under certain conditions, it is possible to suck air and increase
the porosity of the seam metal. The optimal angle of inclination is 60–75°. A positive effect
on the quality of seam formation was noted by increasing the welding current to 160–200 A
and the gas mixture flow rate to 25–30 l/min.

Keywords: zinc coating, building structures, mechanized welding, welding modes,
spraying of electrode metal
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1. Ââåäåíèå. Êà÷åñòâî àíòèêîððîçèéíîé îáðàáîòêè îêàçûâàåò çíà÷è-
òåëüíîå âëèÿíèå íà äîëãîâå÷íîñòü è ýêñïëóàòàöèîííóþ íàäåæíîñòü ñòðîè-
òåëüíûõ êîíñòðóêöèé. Íàèáîëåå ðàñïðîñòðàíåííûì ñïîñîáîì çàùèòû ÿâëÿ-
åòñÿ ïðèìåíåíèå ëàêîêðàñî÷íûõ èëè öèíêîâûõ ïîêðûòèé. Ó÷èòûâàÿ, ÷òî
áîëüøîå êîëè÷åñòâî ñòðîèòåëüíûõ êîíñòðóêöèé ýêñïëóàòèðóåòñÿ â óñëîâèÿõ
àãðåññèâíûõ ñðåä, âîïðîñû çàùèòû îò êîððîçèè ñòàíîâÿòñÿ âñå áîëåå àêòó-
àëüíûìè è ýêîíîìè÷åñêè çíà÷èìûìè. Ñðåäíèé ñðîê ñëóæáû ëàêîêðàñî÷íûõ
ïîêðûòèé ñîñòàâëÿåò 5–10 ëåò è òðåáóåò ïåðèîäè÷åñêîãî âîññòàíîâëåíèÿ.
Ïðèìåíåíèå öèíêîâûõ ïîêðûòèé ïîçâîëÿåò íà ïðîòÿæåíèè âñåãî æèçíåííî-
ãî öèêëà êîíñòðóêöèé îáåñïå÷èâàòü òðåáóåìóþ çàùèòó îò êîððîçèè [1].

Âìåñòå ñ òåì ñòîèìîñòü öèíêîâîãî ïîêðûòèÿ çíà÷èòåëüíî âûøå ëàêîêðà-
ñî÷íîãî. Êðîìå òîãî, íàëè÷èå íà ïîâåðõíîñòè öèíêà ñîçäàåò çíà÷èòåëüíûå
ñëîæíîñòè ïðè âûïîëíåíèè ñâàðíûõ ñîåäèíåíèé ýëåìåíòîâ, ÷òî ïðèâîäèò
ê áîëåå øèðîêîìó ïðèìåíåíèþ íàãåëüíûõ ñîåäèíåíèé (áîëòû, ñàìîíàðåçàþ-
ùèå âèíòû, çàêëåïêè) [2, 3].

Îñíîâíûìè ïðîáëåìàìè ñâàðèâàåìîñòè ìåòàëëîïðîêàòà ñ çàùèòíûì
öèíêîâûì ïîêðûòèåì ÿâëÿþòñÿ èíòåíñèâíîå èñïàðåíèå öèíêà â çîíå äåéñò-
âèÿ ñâàðî÷íîé äóãè è âîçìîæíîå ïîÿâëåíèå íåìåòàëëè÷åñêèõ âêëþ÷åíèé
(îêñèäà öèíêà) â ìåòàëëå øâà [4]. Âîïðîñàì ñâàðèâàåìîñòè îöèíêîâàííîé
ñòàëè ïîñâÿùåíî îòíîñèòåëüíî íåáîëüøîå êîëè÷åñòâî ïóáëèêàöèé. Èññëåäî-
âàíèÿ ðàçëè÷íûõ ôèçè÷åñêèõ ïðîöåññîâ ñâàðêè îöèíêîâàííîé ñòàëè ïðåä-
ñòàâëåíû â ðàáîòàõ [5–7]. Îäíàêî âîñïîëüçîâàòüñÿ ðåçóëüòàòàìè ýòèõ èññëå-
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äîâàíèé çàòðóäíèòåëüíî ïî ïðè÷èíå îòñóòñòâèÿ ïðàêòè÷åñêèõ ðåêîìåíäà-
öèé. Èçâåñòíûå ðàáîòû, ñâÿçàííûå ñ èññëåäîâàíèÿìè òåõíîëîãè÷åñêèõ
îñîáåííîñòåé ñâàðêè ïî öèíêó [8–10], ðàññìàòðèâàþò òîëüêî êîíòàêòíóþ
ñâàðêó, à ïóáëèêàöèÿ [11] ïðåäëàãàåò ïðèìåíåíèå ìåòîäà ñ ïîíèæåííîé
ïðî÷íîñòüþ ìåòàëëà øâà. Òàêèì îáðàçîì, äëÿ ïîëó÷åíèÿ ïðàêòè÷åñêèõ ðåêî-
ìåíäàöèé ïî âîçìîæíîñòè èñïîëüçîâàíèÿ íàèáîëåå òåõíîëîãè÷íîé â ìîí-
òàæíûõ óñëîâèÿõ ñâàðêè ïëàâëåíèåì îöèíêîâàííûõ ìåòàëëîêîíñòðóêöèé
òðåáóþòñÿ äîïîëíèòåëüíûå èññëåäîâàíèÿ.

Èç àíàëèçà ðàáîòû [4] ñëåäóåò, ÷òî ïðè èíòåíñèâíîì èñïàðåíèè öèíêà
â çîíå äåéñòâèÿ ñâàðî÷íîé äóãè åãî ïàðû ïðåïÿòñòâóþò ïåðåíîñó ýëåêòðîä-
íîãî ìåòàëëà, óâåëè÷èâàþò ðàçáðûçãèâàíèå è, êàê ñëåäñòâèå, ìîãóò ñóùåñò-
âåííî ïîâëèÿòü íà ôîðìó è êà÷åñòâî ñâàðíîãî øâà. Äëÿ ðåøåíèÿ äàííîé ïðî-
áëåìû ðåêîìåíäóåòñÿ èñïîëüçîâàòü ïîëóàâòîìàòè÷åñêóþ ñâàðêó ñ èíâåðòîð-
íûì èñòî÷íèêîì ïèòàíèÿ, îáåñïå÷èâàþùèì áîëåå ñòàáèëüíûé ðåæèì
ðàáîòû ñâàðî÷íîé äóãè. Â êà÷åñòâå çàùèòíîãî ãàçà ïðåäëàãàåòñÿ ãàçîâàÿ
ñìåñü 82 % Ar + 18 % CO2. Ãàçîâàÿ ñìåñü ñ òàêèì ñîîòíîøåíèåì èíåðòíîãî
àðãîíà è àêòèâíîãî óãëåêèñëîãî ãàçà íåîáõîäèìà äëÿ ñòàáèëèçàöèè ãîðåíèÿ
ñâàðî÷íîé äóãè, óëó÷øåíèÿ ïðîöåññîâ ïåðåíîñà ýëåêòðîäíîãî ìåòàëëà è ëó÷-
øåãî ôîðìèðîâàíèÿ ñâàðíîãî øâà.

2. Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. Èññëåäîâàíèÿ ïðîâîäèëèñü íà
îáðàçöàõ ñòàëüíîãî ïðîôèëÿ ñ çàâîäñêèì ïîêðûòèåì, âûïîëíåííûì ìåòîäîì
ãîðÿ÷åãî öèíêîâàíèÿ: ãîðÿ÷åêàòàíûé ñòàëüíîé øâåëëåð ¹ 12Ó (ÃÎÑÒ
8240–97) è óãîëîê ñòàëüíîé ãîðÿ÷åêàòàíûé ðàâíîïîëî÷íûé L60´6 ìì (ÃÎÑÒ
8509–93) (ðèñ. 1).

Ñâàðêà âûïîëíÿëàñü ìåòîäîì MIG/MAG – ìåõàíèçèðîâàííîé ñâàðêîé â
ãàçîâîé ñìåñè ïðîâîëîêîé ñïëîøíîãî ñå÷åíèÿ Ñâ08Ã2Ñ Ø1,2 ìì îìåäíåííàÿ,
ãàçîâàÿ ñìåñü 82 % Ar + 18 % CO2. Äàííûé ìåòîä ÿâëÿåòñÿ îïòèìàëüíûì äëÿ
ñâàðêè ìåòàëëîêîíñòðóêöèé, áëàãîäàðÿ âûñîêîé ïðîèçâîäèòåëüíîñòè è âîç-
ìîæíîñòè âëèÿíèÿ íà ôîðìèðîâàíèå øâà çà ñ÷åò øèðîêîãî ñïåêòðà íàñòðîé-
êè ðåæèìîâ ðàáîòû ñâàðî÷íîãî îáîðóäîâàíèÿ. Äëÿ âûïîëíåíèÿ ðàáîò ïðèìå-
íÿëñÿ ñâàðî÷íûé ïîëóàâòîìàò High PULSE 280 K (ïðîèçâîäñòâà Merkle). Äëÿ
óäàëåíèÿ ñâàðî÷íûõ àýðîçîëåé è ïàðîâ öèíêà èñïîëüçîâàëàñü ëîêàëüíàÿ âû-
òÿæíàÿ ñèñòåìà ìîäåëè «ÑîâÏëèì» (ðèñ. 2).

3. Ðåçóëüòàòû è îáñóæäåíèå. Ðàáîòà âûïîëíåíà íà ïðîèçâîäñòâåííîé
áàçå ÎÎÎ «×óãóíñïåöñòðîé». Èññëåäîâàíèÿ ïðîâîäèëèñü ìåòîäîì íàïëàâêè
âàëèêà íà ïîâåðõíîñòü îöèíêîâàííîãî ïðîôèëÿ â íèæíåì ïîëîæåíèè ïðè
ñëåäóþùèõ êîíòðîëèðóåìûõ ïàðàìåòðàõ: ñâàðî÷íûé òîê – 120–210 À; ðàñõîä
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Ðèñ. 1. Îáùèé âèä îáðàçöîâ

Fig. 1. General view of samples



ãàçîâîé ñìåñè – 14–30 ë/ìèí; óãîë íàêëîíà ãîðåëêè – 45–80°; òåõíèêà ñâàð-
êè – óãëîì âïåðåä è óãëîì íàçàä.

Îöåíèâàëèñü ñòàáèëüíîñòü ïðîöåññà ïëàâëåíèÿ è ïåðåíîñà ýëåêòðîäíîãî
ìåòàëëà, êà÷åñòâî ôîðìû íàïëàâëåííîãî âàëèêà, íàëè÷èå ñâàðî÷íûõ äåôåê-
òîâ. Äîïîëíèòåëüíî îïðåäåëÿëèñü ôàêòè÷åñêèå ïîòåðè ýëåêòðîäíîãî ìåòàëëà
íà ðàçáðûçãèâàíèå, êàê ðàçíèöà ìàññû áóõòû ñ ïðîâîëîêîé è ìàññû îáðàçöà
îöèíêîâàííîãî ïðîôèëÿ äî íàïëàâêè è ìàññû áóõòû è ìàññû îáðàçöà ïîñëå
íàïëàâêè âàëèêà.

Â ðåçóëüòàòå ñåðèè ýêñïåðèìåíòîâ âûÿâëåíû ñëåäóþùèå îñîáåííîñòè
è çàêîíîìåðíîñòè.

Ïîä äåéñòâèåì âûñîêîé òåìïåðàòóðû ñâàðî÷íîé äóãè öèíêîâîå ïîêðû-
òèå èíòåíñèâíî èñïàðÿåòñÿ. Ïðîäóêòû èñïàðåíèÿ ñóùåñòâåííî óõóäøàþò îá-

çîð ñâàðî÷íîé âàííû è óñëîæíÿþò çà-
äà÷ó ñâàðùèêà ïî ôîðìèðîâàíèþ øâà
(ðèñ. 3). Ïðè ñâàðêå ñòàëè áåç öèíêî-
âîãî ïîêðûòèÿ äëÿ êà÷åñòâåííîé ãàçî-
âîé çàùèòû è õîðîøåãî îáçîðà ñâà-
ðî÷íîé âàííû îïòèìàëüíûì ÿâëÿåòñÿ
óãîë íàêëîíà ãîðåëêè 70–80°. Ïðè
ñâàðêå ïî öèíêîâîìó ïîêðûòèþ, åñëè
óãîë íàêëîíà ãîðåëêè óäåðæèâàòü 80°,
îáçîð ñâàðî÷íîé âàííû ïîëíîñòüþ îò-
ñóòñòâóåò. Îäíîâðåìåííî ïðîèñõîäèò
èíòåíñèâíûé çàñîð ìóíäøòóêà ãîðåë-
êè áðûçãàìè ðàñïëàâëåííîãî ìåòàëëà.

Óìåíüøåíèå óãëà íàêëîíà ãîðåë-
êè ñ 80 äî 45° ïðè íîðìàëüíîì ðàñõî-
äå çàùèòíîãî ãàçà 14–20 ë/ìèí óëó÷-
øàåò óäàëåíèå ïðîäóêòîâ ãîðåíèÿ
öèíêà (ñäóâàåò ïàðû) è îáçîð ñâàðî÷-
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Ðèñ. 2. Ñâàðî÷íûé ïîëóàâòîìàò èíâåðòîðíîãî òèïà è ëîêàëü-
íàÿ ñèñòåìà î÷èñòêè âîçäóõà

Fig. 2. Welding semi-automatic inverter type and local air
purification system

Ðèñ. 3. Çàòðóäíåííûé îáçîð ñâàðî÷íîé
âàííû ïðîäóêòàìè ãîðåíèÿ öèíêîâîãî

ïîêðûòèÿ

Fig. 3. Difficult view of the weld pool by
combustion products of the zinc coating



íîé âàííû. Íî ïðè ýòîì ñîçäàåòñÿ
îïàñíîñòü ïîäñîñà âîçäóõà, óõóäøå-
íèÿ çàùèòû ñâàðî÷íîé âàííû, ôîðìè-
ðîâàíèÿ ïîðèñòîãî øâà (ðèñ. 4).

Ïîâûøåíèå ðàñõîäà ãàçîâîé ñìåñè
äî 25–30 ë/ìèí ïðè íàêëîíå ãîðåëêè
60–75° ñóùåñòâåííî óëó÷øàåò îáçîð
ñâàðî÷íîé âàííû è îáåñïå÷èâàåò õîðî-
øóþ çàùèòó ñâàðî÷íîé âàííû. Óâåëè-
÷åííûé ðàñõîä çàùèòíîãî ãàçà ïîëíî-
ñòüþ ïðåäîòâðàùàåò çàñîðåíèå ìóíä-
øòóêà ãîðåëêè áðûçãàìè ìåòàëëà.

Óñòàíîâëåíî ïîëîæèòåëüíîå âëèÿ-
íèå óâåëè÷åíèÿ ñèëû ñâàðî÷íîãî òîêà
íà ñòàáèëüíîñòü ïðîöåññà ñâàðêè. Ýêñïåðèìåíò ïðîèçâîäèëñÿ íà ñâàðî÷íîì òîêå
120, 160 è 200 À. Ïðè ñâàðêå íà 120 À ïðîöåññ ïåðåíîñà ýëåêòðîäíîãî ìåòàëëà
íåóñòîé÷èâûé, ôîðìèðîâàíèå øâà íåðàâíîìåðíîå. Íà ìàëîì òîêå íåäîñòàòî÷íî
ìîùíîñòè ñâàðî÷íîé äóãè äëÿ ïðîòèâîäåéñòâèÿ âðåäíîìó âëèÿíèþ èñïàðÿþùå-
ãîñÿ öèíêà. Óâåëè÷åíèå ñèëû òîêà äî 160 À è áîëåå ñòàáèëèçèðóåò âñå ñâàðî÷-
íûå ïðîöåññû.

Ïîä äåéñòâèåì ïàðîâ öèíêà óõóäøàåòñÿ ðàâíîìåðíîñòü îòðûâà êàïëè
ýëåêòðîäíîãî ìåòàëëà ñ òîðöà ýëåêòðîäà è ïåðåíîñ â ñâàðî÷íóþ âàííó. Ïàðû
öèíêà ïðåïÿòñòâóþò îòðûâó êàïëè, óäåðæèâàÿ åå íà òîðöå ýëåêòðîäà. Ïðè îï-
ðåäåëåííûõ óñëîâèÿõ ñèëà, âîçíèêàþùàÿ îò èñïàðåíèÿ öèíêà, âûáðàñûâàåò
êàïëþ æèäêîãî ìåòàëëà çà ïðåäåëû ñâàðî÷íîé âàííû. Òàêèì îáðàçîì, âîçíè-
êàåò ïîâûøåííîå ðàçáðûçãèâàíèå ýëåêòðîäíîãî ìåòàëëà. Íà ôîòîãðàôèÿõ
(ðèñ. 5, à) çàôèêñèðîâàí ìîìåíò, íà êîòîðîì êàïëÿ ðàñïëàâëåííîãî ìåòàëëà
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Ðèñ. 4. Ïîðèñòîñòü øâà, îáðàçîâàâøàÿñÿ
ïðè íàêëîíå ãîðåëêè 45°

Fig. 4. The porosity of the seam formed
when the burner is tilted 45°

Ðèñ. 5. Ðàçáðûçãèâàíèå ýëåêòðîäíîãî ìåòàëëà ïðè ñâàðêå
îöèíêîâàííîãî ïðîôèëÿ

à – îáðàçîâàíèå êðóïíîé êàïëè íà òîðöå ýëåêòðîäà; á – âûïëåñê
ìåòàëëà ïðè ïåðåõîäå êðóïíîé êàïëè â ñâàðî÷íóþ âàííó

Fig. 5. Splashing of the electrode metal during welding of a
galvanized profile

a – the formation of a large drop at the end of the electrode; b – splash
of metal during the transition of a large drop into the weld pool



äèàìåòðîì îêîëî 5 ìì óäåðæèâàåòñÿ íà òîðöå ýëåêòðîäà. Íà ñëåäóþùåì èçî-
áðàæåíèè (ðèñ. 5, á) âûïëåñê ìåòàëëà (ðàçáðûçãèâàíèå) ïðè ïåðåõîäå êðóï-
íîé êàïëè â ñâàðî÷íóþ âàííó.

Ôàêòè÷åñêîå ðàçáðûçãèâàíèå ýëåêòðîäíîãî ìåòàëëà îïðåäåëÿëîñü â õîäå
ýêñïåðèìåíòà ïî îöåíêå âëèÿíèÿ òåõíèêè ñâàðêè óãëîì âïåðåä è óãëîì íàçàä
(èñïîëüçóåòñÿ äëÿ óïðàâëåíèÿ ãëóáèíîé ïðîïëàâëåíèÿ è øèðèíîé ñâàðíî-
ãî øâà). Ýêñïåðèìåíò ïðîèçâîäèëñÿ ñ èçìåíåíèåì òîëüêî òåõíèêè ñâàðêè
è  ñîõðàíåíèåì âñåõ ïðî÷èõ ïàðàìåòðîâ: ñâàðî÷íûé òîê 200 À, íàïðÿæå-
íèå íà äóãå 22–24 Â, ðàñõîä ãàçîâîé ñìåñè 30 ë/ìèí, ñêîðîñòü ñâàðêè
0,23–0,25 ì/ìèí. Ðåçóëüòàò ýêñïåðèìåíòà ïî ðàçáðûçãèâàíèþ ïðåäñòàâëåí
â òàáëèöå.

Óñòàíîâëåíî, ÷òî ðàçáðûçãèâàíèå ýëåêòðîäíîãî ìåòàëëà ïðè ñâàðêå óã-
ëîì âïåðåä ñîñòàâëÿåò 40 %, ïðè ñâàðêå óãëîì íàçàä – 20. Ïðè ñâàðêå áåç öèí-
êîâîãî ïîêðûòèÿ ïîòåðè ýëåêòðîäíîãî ìåòàëëà íå ïðåâûøàþò 5 %. Ïîëó÷åí-
íûå çíà÷åíèÿ â îáîèõ ñëó÷àÿõ íåäîïóñòèìî áîëüøèå.

Ýêñïåðèìåíòîì óñòàíîâëåíî, ÷òî ïðè ñâàðêå óãëîì âïåðåä ïàðû öèíêà
îêàçûâàþò çíà÷èòåëüíî áîëüøåå íåãàòèâíîå âîçäåéñòâèå íà ñâàðî÷íûå ïðî-
öåññû. Íåðàâíîìåðíûé è íåêîíòðîëèðóåìûé ïåðåíîñ ýëåêòðîäíîãî ìåòàëëà
è ïîëíîå îòñóòñòâèå îáçîðà ñâàðî÷íîé âàííû ïðè ñâàðêå óãëîì âïåðåä íå
ïîçâîëÿþò ñôîðìèðîâàòü êà÷åñòâåííûé øîâ (ðèñ. 6).
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Âëèÿíèå òåõíèêè ñâàðêè íà ðàçáðûçãèâàíèå ìåòàëëà

Influence of welding technique on metal splashing

Òåõíèêà ñâàðêè Âçâåøèâàíèå
Ìàññà áóõòû
ñ ïðîâîëîêîé,

êã

Ìàññà
îöèíêîâàííîé

äåòàëè, êã

Ïîòåðè íà
ðàçáðûçãèâàíèå,

ã/%

Óãëîì
âïåðåä

Ïåðåä ñâàðêîé 10,246 2,560

Ïîñëå câàðêè 10,206 2,584

Èòîãî: –0,04 +0,024 16/40

Óãëîì
íàçàä

Ïåðåä ñâàðêîé 10,206 2,572

Ïîñëå câàðêè 10,166 2,604

Èòîãî: –0,04 +0,032 8/20

Ðèñ. 6. Âíåøíèé âèä íàïëàâëåííîãî âàëèêà íà îöèíêîâàííóþ ïîâåðõíîñòü ñòàëüíîãî
ïðîôèëÿ ïðè ðàçëè÷íîé òåõíèêå ñâàðêè

à – óãëîì âïåðåä; á – óãëîì íàçàä

Fig. 6. The appearance of the deposited roller on the galvanized surface of the steel profile
with various welding techniques

a – forward angle; b – backward angle



4. Âûâîäû. 1. Íåçàâèñèìî îò ðåæèìîâ è òåõíèêè ñâàðêè íå óäàëîñü ïîëó-
÷èòü ðàçáðûçãèâàíèå ýëåêòðîäíîãî ìåòàëëà ìåíåå 20 %. Ïðè íåêîòîðûõ ðå-
æèìàõ ðàçáðûçãèâàíèå ìîæåò ïðåâûøàòü 40 %.

2. Ïàðû öèíêà ïðè îïðåäåëåííûõ óñëîâèÿõ ïîëíîñòüþ çàêðûâàþò îáçîð
ñâàðî÷íîé âàííû è ñóùåñòâåííî çàòðóäíÿþò óïðàâëåíèå ôîðìèðîâàíèåì
øâà.

3. Äëÿ ëó÷øåãî óäàëåíèÿ ïàðîâ öèíêà èç çîíû ñâàðî÷íîé âàííû è îáåñïå-
÷åíèÿ îáçîðà òðåáóåòñÿ äåðæàòü ãîðåëêó ïîä óãëîì 60–75°.

4. Óìåíüøåíèå óãëà íàêëîíà óëó÷øàåò îáçîð ñâàðî÷íîé âàííû, íî ìîæåò
ïðèâåñòè ê ïîäñîñó âîçäóõà è ïîðèñòîñòè øâà.

5. Äëÿ ëó÷øåãî óäàëåíèÿ ïàðîâ öèíêà è äëÿ ïðåäîòâðàùåíèÿ íàëèïàíèÿ
áðûçã ìåòàëëà íà ìóíäøòóê ãîðåëêè òðåáóåòñÿ ðàñõîä çàùèòíîãî ãàçà óâåëè-
÷èòü äî 25–30 ë/ìèí.

6. Äëÿ óñòîé÷èâîãî ïðîöåññà ôîðìèðîâàíèÿ øâà òðåáóåòñÿ ïðèìåðíî íà
25 % áîëüøàÿ ñèëà ñâàðî÷íîãî òîêà îòíîñèòåëüíî ðåêîìåíäîâàííûõ äëÿ
ñâàðêè ñòàëè áåç ïîêðûòèÿ.

7. ×àñòî ïðèìåíÿåìàÿ òåõíèêà ñâàðêè óãëîì âïåðåä íåäîïóñòèìà èç-çà
ïîëíîãî îòñóòñòâèÿ îáçîðà ñâàðî÷íîé âàííû.

8. Ðåçóëüòàòû èññëåäîâàíèÿ ïðåäñòàâëÿþò ïðàêòè÷åñêèé èíòåðåñ äëÿ ïðî-
èçâîäèòåëåé ñòàëüíûõ ñòðîèòåëüíûõ êîíñòðóêöèé ñ öèíêîâûì ïîêðûòèåì.
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ÎÑÍÎÂÍÛÅ ÏÐÀÂÈËÀ ÎÔÎÐÌËÅÍÈß, ÏÐÅÄÑÒÀÂËÅÍÈß
È ÐÅÄÀÊÖÈÎÍÍÎÉ ÎÁÐÀÁÎÒÊÈ ÐÓÊÎÏÈÑÅÉ ÑÒÀÒÅÉ

1. Ñòàòüÿ ïðåäñòàâëÿåòñÿ â ðåäàêöèþ íà ðóññêîì ÿçûêå â ýëåêòðîííîì âèäå. Çàðóáåæíûå
àâòîðû ìîãóò ïðèñûëàòü ñòàòüè íà àíãëèéñêîì ÿçûêå. Âîçìîæíà ïóáëèêàöèÿ ñòàòüè îäíî-
âðåìåííî â äâóõ âàðèàíòàõ – íà ðóññêîì è àíãëèéñêîì ÿçûêàõ. Â ýòîì ñëó÷àå îôîðìëÿþòñÿ äâà
òåêñòà  ñòàòüè – íà ðóññêîì ÿçûêå è òî÷íûé ïåðåâîä íà àíãëèéñêèé. Âìåñòå ñ ðóêîïèñüþ
ïðåäñòàâëÿþòñÿ:

– ñîïðîâîäèòåëüíîå ïèñüìî ðóêîâîäñòâà îðãàíèçàöèè, îòêóäà èñõîäèò ðóêîïèñü;
– ýêñïåðòíîå çàêëþ÷åíèå î âîçìîæíîñòè îïóáëèêîâàíèÿ, îôîðìëåííîå â îðãàíèçàöèè,

îòêóäà èñõîäèò ðóêîïèñü.
Åñëè ñòàòüÿ áûëà èëè áóäåò íàïðàâëåíà â äðóãîå èçäàíèå, èëè æå áûëà ðàíåå îïóáëèêîâà-

íà, íåîáõîäèìî îáÿçàòåëüíî ñîîáùèòü îá ýòîì ðåäàêöèè.

2. Ðóêîïèñü äîëæíà ãîòîâèòüñÿ íà êîìïüþòåðå â ðåäàêòîðå Microsoft Word äëÿ Windows
(âåðñèè îò XP äî Word 97/10). Òåêñò íàáèðàþò øðèôòîì Times New Roman Cyr ðàçìåðîì 14 ïò
ñ ìåæñòðî÷íûì èíòåðâàëîì 1,5. Îáÿçàòåëüíà íóìåðàöèÿ ñòðàíèö âíèçó ïîñðåäèíå. Îáúåì
ðóêîïèñè – äî 12 ñòðàíèö, âêëþ÷àÿ èëëþñòðàöèè, òàáëèöû, ñïèñîê èñòî÷íèêîâ è èíôîðìàöèþ
îá àâòîðàõ.

3. Ñîñòàâ ðóêîïèñè ñòàòüè, ïðàâèëà è îáðàçåö îôîðìëåíèÿ ñì. íà Internet-ñàéòå æóðíàëà
http://izvuzstr.sibstrin.ru/sample_of_article/
à) ðóññêîÿçû÷íàÿ ÷àñòü:

– èíäåêñ ÓÄÊ – â ëåâîì âåðõíåì óãëó, ïðîïèñíûìè áóêâàìè;
– èìÿ, îò÷åñòâî è ôàìèëèè àâòîðîâ, íàèìåíîâàíèå ó÷ðåæäåíèÿ, â êîòîðîì îíè ðàáîòàþò;
– íàçâàíèå ñòàòüè;
– àííîòàöèÿ îáúåìîì äî 0,3 ñòð. òåêñòà (íå ìåíåå 80 ñëîâ);
– êëþ÷åâûå ñëîâà (íå ìåíåå 5);
– òåêñò ñòàòüè;
– ñïèñîê èñòî÷íèêîâ (íå ìåíåå 10 ññûëîê);
– èíôîðìàöèÿ îá àâòîðàõ: ïîñëåäîâàòåëüíî äëÿ êàæäîãî – èíèöèàëû, ôàìèëèÿ, ó÷åíàÿ

ñòåïåíü, çâàíèÿ (çâàíèÿ â íåãîñóäàðñòâåííûõ àêàäåìèÿõ íàóê è ïî÷åòíûå çâàíèÿ íå óêàçû-
âàòü), e-mail àâòîðà, ñòðàíà (åñëè íå Ðîññèéñêàÿ Ôåäåðàöèÿ);
á) àíãëîÿçû÷íàÿ ÷àñòü:

– ñïèñîê èñòî÷íèêîâ îôîðìëÿòü ïî ñèñòåìå BGN:
· äëÿ çàðóáåæíûõ èñòî÷íèêîâ íà ëàòèíèöå – ñ ñîõðàíåíèåì îðèãèíàëüíîãî îïèñàíèÿ;
· äëÿ ññûëîê íà ðóññêîÿçû÷íûå èñòî÷íèêè – òðàíñëèòåðèðîâàííûå ñ ðóññêèõ áóêâ íà

ëàòèíñêèå ñèìâîëû (ïî ñèñòåìå BGN) ôàìèëèè è èíèöèàëû âñåõ àâòîðîâ, íàçâàíèå ñòàòüè
â ïåðåâîäå íà àíãëèéñêèé ÿçûê; îñòàëüíûå ýëåìåíòû áèáëèîãðàôè÷åñêîãî îïèñàíèÿ íà
àíãëèéñêîì ÿçûêå, ñ èñêëþ÷åíèåì ðàçäåëèòåëåé /, – , // è çàìåíîé ¹, c. è C. ñîîòâåòñòâåííî
íà No., p. è Ðp., â êîíöå (In Russ.).

– èíôîðìàöèÿ îá àâòîðàõ – ïîñëåäîâàòåëüíî äëÿ êàæäîãî:
· ôàìèëèÿ, èìÿ ïîëíîñòüþ, òðàíñëèòåðèðîâàííûå â ëàòèíñêèå ñèìâîëû ïî ñèñòåìå BGN;
· ó÷åíàÿ ñòåïåíü (DSc – äîêòîð íàóê, PhD – êàíäèäàò íàóê, MSc – ìàãèñòð, áåç óêàçàíèÿ

íàó÷íîãî íàïðàâëåíèÿ), ó÷åíûå çâàíèÿ (Professor, Ass. Professor, Academician of…, Corr. Mem.
of… – ïðîôåññîð, äîöåíò, àêàäåìèê …, ÷ëåí-êîððåñïîíäåíò …), äðóãîå – Senior Lecturer
(ñò. ïðåïîäàâàòåëü), Engineer (èíæåíåð), Post-graduate Student (àñïèðàíò), Student (ñòóäåíò);

· îôèöèàëüíîå àíãëîÿçû÷íîå íàçâàíèå îðãàíèçàöèè (ó÷ðåæäåíèÿ), ãîðîäà (åñëè íå óïî-
ìèíàåòñÿ â íàçâàíèè îðãàíèçàöèè), ñòðàíû;

4. Ñòàòüÿ äîëæíà áûòü òùàòåëüíî îòðåäàêòèðîâàíà è ïîäïèñàíà âñåìè àâòîðàìè (ñ óêàçà-
íèåì äàòû îòïðàâêè ñòàòüè).

5. Ðåöåíçåíòîâ äëÿ ñòàòåé ðåäàêöèÿ íàçíà÷àåò ïî ñâîåìó óñìîòðåíèþ, äîðàáîòàííóþ
ïîñëå ðåöåíçèè ñòàòüþ ñëåäóò ïðèñûëàòü â ýëåêòðîííîì âèäå.

6. Êîððåêòóðà ñòàòüè ìîæåò ïðåäîñòàâëÿòüñÿ ïî çàïðîñó àâòîðà.

7. Ãîíîðàð çà îïóáëèêîâàíèå ñòàòüè íå âûïëà÷èâàåòñÿ.

8. Æóðíàë ïóáëèêóåò èíôîðìàöèþ î íàó÷íî-òåõíè÷åñêèõ ðàçðàáîòêàõ â îáëàñòè
ñòðîèòåëüñòâà îáúåìîì 1 ñ., âêëþ÷àÿ 1–2 èëëþñòðàöèè. Óêàçûâàþòñÿ ðàçðàáîò÷èêè è êîíòàêò-
íàÿ èíôîðìàöèÿ. Ýëåêòðîííàÿ âåðñèÿ îáÿçàòåëüíà.

9. Ðóêîïèñè, íå ïðèíÿòûå ê îïóáëèêîâàíèþ, àâòîðàì íå âûñûëàþòñÿ.
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