Bs50% £ FmF AR

2021 48 H SURFACE TECHNOLOGY © 337 -

H 32 Bk PR & F A IR B FL R 3
ADC12 $a S & RIS 3

IthER, BRI
(ZETWAS 2SI, 2§ D 243002)

M OE. B & ARFEMETRHRILE, 75 ADCI2 8454 K ARSI miREiL, F ik Al
BRTHE: (BA) W ARMHRTE (MMA) H324K, TRESZERIEA D LR, N-ZTHERHBLK
(HEAA ) A XBABK, A FELEIRREGEHEAKME TARAFRE IR, SFRAZTEE
ADCI12 442 LH &4, @b R FEN e £ 2 XA (DSC) sl iR ie, &
J w3 Tafel AL 2% 2R M4 (EIS ). ARBAAR, GG RIS R P 3 TR0, P o7 fiie KB EARAT 5
MG ALACTE 0 A i Ak Bl . R Fm HEAA  sUR ARG & A R B T R A BB Lk, LR T EZ
# 88~96 nm, BB HH L, FHBREG T R AMBRESSLRM IS 3 IELIRE , HEAA 45 4 2%, 5Lk
T2 H 88 nm, RS HIH Y, HIBLEERGT 188 C, HALLREE 24 h P H 3 FRI6E KRBk,
JEARE R B 2.609%<1077 Alem?®, JEAREAL A 0,592V, FALEL4R ARSI A 53 s, 436 IR EIK HEAA
AR RS AR B A IR AR 09 IR L, PRI ARAS AN, B A e AR A I 04 S Aok BB
KB fabd; AR, AR MBTFAKKRILR; N-ALAREBI; ikt

hESES: TG1744  STERRIEE: A XEHES: 1001-3660(2021)08-0337-06

DOI: 10.16490/j.cnki.issn.1001-3660.2021.08.032

Study on Passivation of ADC12 Aluminum Alloy by Self-crosslinking
Cationic Acrylic Emulsion
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ABSTRACT: The work aims to prepare self-crosslinking cationic acrylic emulsion to improve the corrosion resistance of the
resin on the ADCI12 aluminum alloy surface. Taking butyl acrylate (BA) and methyl methacrylate (MMA) as monomers,
polymerizable polyhydroxy organic amine as a functional monomer, and N-hydroxyethyl acrylamide (HEAA) as a crosslinking

agent monomer, the self-crosslinking cationic acrylic emulsion was prepared by semi-continuous emulsion polymerization. The
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passive film was prepared on ADC12 aluminum alloy plate by dipping method. The emulsion were characterized by laser
nanoparticle sizer and differential scanning calorimetry (DSC). Tafel polarization curve measurement, AC impedance
spectroscopy (EIS), copper sulfate drop corrosion test and neutral salt spray test were used to compare and analyze the corrosion
resistance of the resin passivating film with or without crosslinking monomer. The average particle sizes of self-crosslinking
cationic acrylic emulsion with HEAA as the crosslinking monomer were 88~96 nm and the particle size distribution were
uniform. The glass transition temperature of the acrylic emulsion resin were also significantly increased. When the HEAA
content is 2%, the average particle size of the emulsion is 88 nm, the particle size distribution is uniform, the glass transition
temperature is increased by 18.8 “C, and the passivating film has no corrosion after 24 h neutral salt spray test, the corrosion
current density is 2.609x1077 A/em?, the corrosion potential is —0.592 V, and the corrosion resistance time of copper sulfate is 53 s.
The addition of the crosslinking monomer HEAA can effectively increase the crosslinking density of the resin passivating film,
hinder the intrusion of corrosive media, and improve the corrosion resistance of the resin passivating film.
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Tab.1 Experimental results of emulsion polymerization
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Fig.1 Particle size diagram of emulsion with different HEAA content
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Fig.2 DSC curve of emulsion with different HEAA content
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Tab.2 Drop test results of copper sulfate in emulsion film
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Fig.3 Tafel curve of emulsion film with different HEAA
content
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N L s HEAA Corrosion potential Corrosion current density
22 MR RO s IR A R . R 2 v, content/wt% Eeon/V Jeond (<1077 A-cm™2)
IIA HEAA 19 3L 5 )2 B3t R 4 T B 18] 88 5 0.0 ~0.692 18.31
HEAA FLBHRTHE S, HEAA &5 2%MF ik F] 53 s, ;-g *ggg; ;23‘9‘
MR FLIRIR R I3 AE R At R B, SRR S 800 13K 4.0 —0.630 3.274
120
80 —=— 0%
e 1.0% P
60 ——2.0% 90 - Y
—_  3.0% ~
o — 4.0% G
3 40 S 60
g X —— 0%
A~ 50 N ——1.0%
30+ ——2.0%
+3.0%
0 e ——4.0%
107 100 10° 10" 10 10° 10° 107 10010 10 e 110 % 50 100 150 200
Frequency/Hz Frequency/Hz Z'[(x10° Q)
a BdoetfE b Bdoct[&]| ¢ Nyquist/&

&l 4 RIA] HEAA & 3L IE)Z A Bode 18, Nyquist [#]
Fig.4 Bode diagram and Nyquist diagram of emulsion film with different HEAA content
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Fig.5 24 h neutral salt spray diagram of emulsion film with different HEAA content
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