[ Downloaded from journal.ica.ir on 2025-07-26 ]

A\ WWAA 5l (YO - pau JLw) YO (alay o jlacdi (S0 93 (crusigo g p gl doliliad

OBy 4 S g3l SLAGE g (59,95 )] Clilia U8 g3 (Susssa plga 80 oy

Cblia HUS,) s (Sadacaa algs il ooy 4
b (i gy d oS g3l slaghicdi g3 (SS9, 93 )
(EIS) s baasd g sl puslassl

Y (e~ *Y . <\ Ty s

‘Ofdlcsu(s)\suéjc]a‘utsu@x(sém\sj}%‘LSJJJ’AJCJQMGLAQM%&}AJQGJ;‘JLJJBM‘ \
&Jé@\g}

‘&336“6J\9u§\sc]aa.ucsua Gém\%}s éJJPJC-EM(SLA u.‘.u.AJJJéJJS‘JLsul\'
&JQ‘S.A.H.AJJ;\

Sl Fais olKasls Galy cudige suSasls Lol ¥

*

ranjbar@icrc.ac.ir:J gicus savews ¢

RRVES (ARSI AL CEVES 70 AR IR

oy
d‘gblbjbju‘ﬁ”L(j}&LSL“")}-’J-’)-‘*";’)“JW}*éwwhb)‘4§°bwﬂ)ju-’ )J
W}; Cy&)|)-’bd‘6‘j w‘a-\.wabl.ﬂ...w\\.h g_iwy‘jg.‘wj f‘j")‘)b) J‘J“l’” ‘_slj "";gs‘”)]"

(T b 51 k5 omeT (b eSEIT IS sl 5amw g5 33 3 bk b« (Araldite GY 783) .5
T, jbau,...wj.. Cslodd oslazwl (Ae =Y+ gVe¥r 90000 5 Ye—Ar )&.JjLL.A.bBL"‘M)JVJJMJAL&Q‘}JU
33 M;)I;Abi..;bb):’f" Sles 5 Cusby o me 55 5o, Y Do Cusb,y S e &N}))}OMJL@.F‘CJ’)Y}S
sl s i g oSV S s ol s .\Mrw(u.\.ﬂ&,tw”quﬁ)gwdwnWdu)yt}g
&w)ﬂ\&|ulwuﬁbgy)l)becbbumyufwd;b)b}jdeséwcul)bumW
el bla i, S7Ye A~L§¢}~4§J\>ulﬂwcb ijjwy@bbju)jw‘)»‘fﬁbj-bsfwm
gr/M2An) Lag gai ol & S ¢ 505 (21515 5 (VYVO MPa) YL SawN g 5 (1Z] =10 Q cm?) 5415 5495 (gl s
SVl Jate LAV (chigas S b= 53 dad o Cowd I OLS (b 1y 5 blis ki, ollasl G, 50 ((/FA
Olej dsb 5 55 5,05 (1Z] =107 Q cm?) Lo gie bl kb, 14l 55 o7 (Y/08 gr/m2hr) NG 15l 5 5 (F20 MPa) 5wl
53 5L JUasl S plas a7 515 OLis bad gas Jslas Hlde fend 4 gy o (slaesls AT o bt 1y 5 blas b, ¢ asysb)
Y Las Ol Olen 3 540 L;A.,},u):g_..o}bu gl P Ad S UV gad 0 BT -AY (Ghsad o (A s, D
dl&:}BJ.s.uﬁ\ﬁh ATEAR L;mﬁ)zmlf}:&cu_‘ﬁu’_:)bug} w\j&lg\jojw.g_..eli A LBV g4l e
QLA))JO}A)TJJ}A&&‘G}&})J&L&?&‘? @\Smoucudt DS oply VeT oY A G g0 D90 3> Ll 0l
‘.;u\.ww:- d}ﬂ)‘ )‘ J«éb— CLJLA‘ -\ML'UA u;‘)‘j ch uﬁ‘QuJ)Jt«d}v\vstL L&u.«.w}: L.SJU‘J" Jlu.hsu}b)
)Lﬁ)W.}éLﬂ)‘ﬁbg-"ﬁdlﬁw‘)* =\ Lgm}uLg\jéwc\j:)T A+ Lgmfuéljk;w.bwul
Mb@uléubma-c\jsbwf&b\.a:—

Jolan sl ¢ oSyl 2 gy ¢ S Aiur o155 (IS ¢ s, 50 abloe 25y 105190087


mailto:ranjbar@icrc.ac.ir
https://journal.ica.ir/article-1-50-en.html

[ Downloaded from journal.ica.ir on 2025-07-26 ]

VW4 jles (YO - adu Jlo) YO oalay o jlack ;S0 95 suudige § p ole doliluad AY

e Uigy 4 oS gyl Slagidi gy (S35 935 wblda HU8 ) g3 (Sadacea alga HBU ooy g

A Study on the Effect of Adhesion
Durability on the Protective

Performance of Epoxy Coatings Using
EIS

Sh. Montazeri!, Z. Ranjbar?*, Saeed Rategar?

1.Assistant Professor, Department of Surface Coatings and Corrosion, Institute for Color
Science and TechnologyTehran, Iran

2.Professor, Department of Surface Coatings and Corrosion, Institute for Color Science and
TechnologyTehran, Iran

3.Assistant Professor, Department of Polymer Engineering, Amirkabir University of
Technology

* Corresponding Author: ranjbar@icrc.ac.ir

Submission: 2020,07,19 Acceptance: 2021,06,09

Abstract:

Organic coatings are the single most widely applied materials to protect metallic substrates against corrosion.
Therefore, coating researchers need to understand how a coating can guarantee protective performance during
service life. This study it is tried to find how adhesion durability can affect the protective performance of a coating.
An epoxy resin (Araldite GY 783) was cured with a mixture of two types of hardeners (a polyether polyamine
and a cycloaliphatic polyamine) in four different mixing ratios (i.e. 20-80, 50-50, 70-30, 90-10) to achieve
various adhesion behaviors, water permeability, and viscoelastic properties. Samples were exposed to humidity
in the testing chamber for 300 days and adhesion was measured at wet and dry conditions over time. After drying,
adhesion loss and recovery were evaluated by a pull-off test. The electrochemical behavior of coatings was studied
by electrochemical impedance spectroscopy (EIS). A series of impedance spectra of coatings during exposure to
humidity were recorded and their protective properties were compared. The results showed a correlation between
protective properties and viscoelastic behavior of coatings. It was found that a sample with a cycloaliphatic
hardener has a higher elastic modulus (1275 MPa) and a sample with a polyether polyamine hardener has a lower
elastic modulus (465 MPa). Additionally, it was found that a sample with excellent initial protective properties
(1Z| =1010 Q cm?2), higher elastic modulus, and low initial water permeability (0.308 g/m2hr) may quickly fail
because of the adhesion failure after wet cycles.

Keywords: Protective coatings; Adhesion durability; EIS, Epoxy coatings; Equivalent electric circuits;
Breakpoint frequency
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