ADHESION CAPABILITY OF ECO-EPOXY

ADHESIVES SYNTHESIZED BY THE ADDITION

OF MODIFIED TANNIC ACID
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Introduction

Theaim of this study s to investigatethe interface adhesionof noveleco
epoxyadhesivedy the addition of two types of modified tannic acid (A)
glycidylether and (B) glycidylphosphateester of TA,which are usedasa
bio-basedreplacementof the BPAbasedepoxycomponent Themajority

of structural epoxy adhesives, used in aerospace, contain a BPA
component,and thus the adhesioneffectswere analyzedon two different
substrates aluminum (Al) and carbon fiber reinforced polymer (CFRP),
which are used for lightweight structures Methods used for
characterizatiorwere the microhardnesgestingmethod, the bell peeltest
(BPT),and microstructural analysisof fractured surfaces In addition,
provingthat the microhardnesdestingmethod of the interfaceadhesionis
areliableandfasttestingmethodwill enableits useasqualitativeindicator
In adhesiveselection

TAmodification
Thechemicalstructure of both typesof adhesivecomponentsobtainedby
the modificationof TAare presentedin Schemel.
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Scheme 1Chemical structure of modified tannic acid for the aim of obtainingepoay
components

Resultsand discussion

Figurel showsthe valuesof the adhesionparameterb asa function of the
replacedepoxyBPAcomponent An increaseof the adhesionparameterb
with the increaseof TAcontent indicatedan increaseof adhesionwith Al
adherend The adhesionparameter b, for adhesiveB with 15 wt.% of
replacement,was 41.6% higher than for adhesiveA and 1534% higher
thanthe REF
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Figurel. Adhesion parameter b determined using the a0 modell,Z]
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A consequenceof the increasein the peel load of adhesiveB was the
higher percentageof CFthan for REFand A. AdhesiveB showedslightly
different fracture behavior Two regionsof unstableforcescanbe noticed,
which are relatedto the higherpercentageof CFandto the crack,jumping
from the interfaceto within the adhesiveandviceversa
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Figure2. Examples of loaglisplacement graphs of the bell peel test (BPT) on Al for
adhesives) REFp) A,andc)B

Theobtainedresultsfrom Figure3 indicatedthat the fastand easymethod
for assessmenbf the adhesionquality, usingthe adhesionparameterb,
may be usedto predictthe differencesbetweenthe selectedadhesivedor
the sameadherendmaterial

Figure3. Correlation between the cohesive failure and the adhesion parameter b for
adhesives REF, A, and B on Al adherends

Conclusions

Thesynthesizedkepoxyesterphosphatederivateof TA(adhesiveB) showed
enhanced interfacial adhesion on both Al and CFRP,and their high
potential as a replacement of the BPA component (DGEBA)was
emphasizedIndustrialapplicationof obtained eco-epoxyadhesiveanight
consider bonding of secondary/nonrstructural elements of lightweight
structures
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