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Corrosion Behavior of Zn—55% Al Coating Sprayed on Marine Steel
Compared with Pure Zn and Pure Al Coatings
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Abstract: Thermal spray metal coating is the preferred method for protecting steel structures in marine environment. In this
work, the Zn—55% Al pseudo—alloy coating was sprayed by arc spraying technology on a new marine structural steel ( Q345B),
and corrosion behaviour of the coating was investigated and compared with that of the pure Zn and pure Al coatings. The results
show that, the pure Zn coating could provide electrochemical cathodic protection but poor electrochemical performance; the pure
Al coating exhibited excellent electrochemical performance but showed pitting corrosion; compared to these, the Zn—55% Al
pseudo—alloy coating exhibited the higher corrosion resistance and a good corrosion protection.

Key words: electric arc spray coatings; polarization tests; electrochemical impedance spectrum; corrosion resistance

0 5

SIR JEF bk T R v A B % ) TR
TG RS, AR AR DY I ok R 1 28 T 45
KYy T 000 123506, 205 4% [ E R RS N E
(GNP) 2% ~4% """ . W% 42 )& B i 0 J2 2
PN TR S R B il N DR SR RN
R WA EAE LI 2 Ry N R R
B AR RO A TR R B R BT Tl s R
Gk R AR A 40 2 B 5 T ik
B, Tz B FRekp I B, Y4

il

&, T LA AL T 20, B AR AR o H B 22 R 22 4
AR, PP 22 8 22 W IR 52 AR5 T U R el o
K Rl BR 2 9 BRlORE , 7 T 44 25 RO 5 AR R e AT
PEHLMMB IR & , 24950 o 10 BR B & fA 2 T , 18 7T 1%
IR G amET .

Preath & &AL R Z M 2 M &R
PR &, RS A0 RNEREGE. Zha
G ETERE A AL E R RE LR & TR IR JZ AR IR
R PR S A R AL RIEE A
BEAh, & B & T iR B R O A IR R R

SR AL 15% B S 3G b R PR K
T BB (9 5 < 22 76 B4R AR P 5 4T I8 3
FRARKEIN o SR P AL IS v O 3k ) 46 B B A
Wi B 2011-01-11; EEI A #F: 2011-05-06

ESTE: o« % Tl B 0 R % 16 B i 5t
(€C20100004 )

fEE B BRI (1987—) , %o () WV 5 WA A2k

T 5 19 B R, A M) T R BB 1 AL O,
J2 R A A B T R T

SCH g P T AR 45 4 T A9 Q3458 4 Oy 2
A 3 A I TR B AR il £ 48 Zn 2l AL A Zn -
55% AV P& B UR 2, LA e i b B9 4544 1 1 T
Fifi o RMEALAITE LB T 3 MiRZER
L AE AR UL A W K (R 0 B 3. 5% 1) NaCl %



60 b B X wW L IE

2011 4

W) AR AT R, IR AT T 3 FIRZE MY L
LR XF A R R % B B AR o

1 B

1.1 AR~

FLMCR T Q345B fILik& &, R4 10 mm
x10 mm x5 mm, FHFEHERHAER 2 mm
f 4l Zn I EH AR 2 mm 3.6 mm f 45 Al S22 4

1.2 #H&IE

SR F v R 9IS U A A XDP —4 70 e T
ROEHI IR )2 o WO TS M 2R AR AT B R
NI £ 0 W5 0 4k 383K Sa3 Fe, 4 B AR Zn 22
MR ERE 2 mm ) Al 22— 4R Zn 2 — R HRE
3.6 mmfy Al 2Z 377 HLINWE LR, 13 2 4 Zn 4 Al
M Zn—=55% Al th & &R 2. WK E K% 6l 7
150 pm 247, BRTZESHWE 1,

£1RABRTEEH
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Fig. 1 Corrosion morphologies of three coatings after 1200 h

in 3.5% NaCl solution (a) pure Zn coatings (b) pure Al
coatings (c¢) Zn—55% Al pseudo—alloy coatings
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Fig.2 Tafel polarization curves of three coatings after different time in 3.5% NaCl solution (a) 48 h (b) 672 h
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Fig. 3 Relationship between E_ (a), I . (b) and immersion time of coatings in 3.5% NaCl solution
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Fig. 4 Experimental impedance spectra of pure Zn coatings

after various immersion times in 3.5% NaCl solution
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Fig. 6 Experimental impedance spectra of pure Al coatings

after various immersion times in 3.5% NaCl solution
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Fig. 7 Electrical equivalent circuits for pure Al coatings at
different immersion times (a) the early stage of immersion
time ( without hydration productions) (b) the late stage of

immersion time (with hydration productions)
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