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Spajanje metala pomoc¢u adheziva na bazi prirodnih polimera

Sofija Arsi¢, Dragana Borjan, Marija Luci¢ Skori¢, Ana Alil, Melina Kalagasidis Krusi¢
Univerzitet u Beogradu, TehnoloSko-metalurski fakultet, Karnegijeva 4, Beograd

Poslednjih godina sve viSe paznje se posvetuje spajanju legura aluminijuma i drugih metalnih
materijala lepljenjem pomoc¢u odgovaraju¢ih adheziva. Time se obezbeduje spajanje metala u
sluajevima kada uobiCajeni postupci zavarivanja nisu moguci. Na trziStu postoji veliki broj
razli¢itih adheziva za ¢iju izradu se koriste komponente dobijene iz petrohemijskih izvora koje su
Stetne po zdravlje ljudi i zivotnu sredinu. Zbog toga je trend u industriji adheziva da se ove
komponente delimi¢no ili u potpunosti zamene netoksi¢énim materijalima dobijenim iz obnovljivih
izvora, a da se pri tome zadrzi efikasnost adheziva.

U radu je ispitana moguénost izrade adheziva za spajanje metala u kome je komercijalna epoksidna
smola potpuno ili delimi€no zamenjena sa prirodnim polimerima, hitozanom i/ili natrijum-
alginatom. Oko 40 mas.% epoksidne smole je uspe$no zamenjeno prirodnim polimerima pri ¢emu
postignuta jacina adhezije odgovara Zeljenoj vrednosti (4-5 MPa), a u pojedinim slu¢ajevima je i
veca u odnosu na komercijalnu epoksidnu smolu. Optimalni uslovi za postizanje ove vrednosti su
70 °C 124 h. Uoceno je da je tretman povrsine neposredno pre lepljenja veoma bitan i da ima veliki
uticaj na efikasnost lepljenja, kao i da prisustvo vode smanjuje ja¢inu adhezije. Pomoc¢u adheziva
kod kojih je 25 mas.% epoksi smole zamenjeno prirodnim polimerima uspesno su zalepljeni delovi
trkackog vozila koji su napravili ¢lanovi studentskog tima ,.Drumska Strela” za medunarodno
takmicenje Formula student.

Metal-bonding by bio-based adhesives

Sofija Arsi¢, Dragana Borjan, Marija Luci¢ Skori¢, Ana Alil, Melina Kalagasidis Krusi¢
University of Belgrade, Faculty of Technology and Metallurgy, Karnegijeva 4, Belgrade

Adhesive bonding of metals is increasingly being used when welding of metals is not suitable due
to metal structure and composition. It is mostly used for joining of certain aluminum alloys where
conventional welding is practically impossible. That is why in the last decade researches focused on
bonding of aluminum alloys, as well as other metal materials, by appropriate adhesives. There are a
large number of commercial adhesives which consist of petrochemical components that could be
harmful for human health and environment. Hence, there is a growing interest to develop
environmental-friendly adhesives based on renewable resources.

The aim of this paper is to develop the adhesive for metal-bonding in which a commercial epoxy
resin is replaced, partially or completely, by natural polymers, such as chitosan and/or sodium
alginate. The epoxy resin was successfully replaced by natural polymers (up to 40 wt.%) keeping
desired strength of adhesion (4-5 MPa), while in some cases even higher strength of adhesion was
achieved compared to commercial epoxy resin. It was found that optimal conditions to obtain these
values are 70 °C and 24 h. Furthermore, pretreatment of material surface has a great influence on
the adhesion efficiency, while the presence of water decreases the adhesion strength. As a final point,
members of the student team “Road Arrow” successfully bonded parts of intake system on the racing
vehicle with adhesives where 25 wt.% of epoxy resin was replaced with natural polymers.
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