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Problems with reliability and safety of hot dip galvanized
steel structures

Probleme de securitate si siguranta ale structurilor
din otel galvanizat la cald
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Abstract

Hot dip galvanizing is a very effective means of protection against corrosion. Some recommendations
concerning the steel quality are generally known and accepted. The process consists of cleaning
(pickling or sand blasting) and dipping the structures or pieces into a liquid zinc bath. The case study
of hot dip galvanized steels is presented. Some recent failures of hot dip galvanized welded structures
and hot dip galvanized high strength steel screws are presented. Structures were made of S355 grade
steel and MIG/MAG process was applied for welding. Screws were made of high-carbon steels. Large
cracks were observed in the vicinity of welds after hot dip galvanizing process. The screw failures
have occurred shortly (some days or few months) after tightening. The presence of both hydrogen and
liquid metal embrittlement was identified in both cases associated mainly with higher hardness of HAZ
or the quenched and tempered steels. Possible cracking mechanisms are discussed. The influence of
chemical composition and production process (welding, heat treatment) was analyzed according to
data published in literature. The solutions and recommendations for avoiding the failure in hot dip
galvanized structures are proposed.
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Rezumat

Galvanizarea la cald reprezintd o modalitate foarte eficientd de protectie impotriva coroziunii. Sunt in
general cunoscute si acceptate o serie de recomandari privind calitatea otelului. Procesul consta in
curdtarea (decaparea sau sablarea) si cufundarea structurilor sau a pieselor in baie de zinc lichid.
Este prezentat un studiu de caz al otelurilor galvanizate la cald. De asemenea, se prezintd cedari
recente ale structurilor sudate galvanizate la cald si ale suruburilor din ofel de inalté rezistenta,
galvanizate la cald. Structurile au fost realizate din otel marca S355, iar pentru sudare a fost aplicat
procedeul MIG/MAG. Suruburile au fost realizate din oteluri cu continut ridicat de carbon. Au fost
observate fisuri mari in vecinatatea sudurilor in urma procesului de galvanizare la cald. Ruperea
suruburilor s-a produs la scurt timp dupé stréngere (céateva zile sau luni). Prezenta fragilitatii datorate
hidrogenului si metalului lichid a fost identificatd in ambele cazuri asociate, in principal, cu duritatea
ridicatd a ZIT-ului sau cu otelurile célite si revenite. Sunt discutate posibile mecanisme de fisurare.
Influenta compozitiei chimice gi a procesului de productie (sudare, tratament termic) a fost analizata
in conformitate cu datele publicate in literaturd. Sunt propuse solutii $i recomandari pentru evitarea
cedarii structurilor galvanizate la cald.
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