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Correlation between Microstructure and Properties of
Aluminum Alloy Sacrificial Anodes Containing Mg in
the Seawater Environment
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of Oceanology,Chinese Academy of Sciences,Qingdao,Shandong,266071,China)

FEE LH YN T F 0 P50 4% BH AR AR 68 T B9 B8, 76 AL-Zn-In B9 4% BHAR 09 B2 6L 1 %5 Mg A
SiJeE 44T Mg Al St oo ZE X HAR AL 2 5 Re AR HALEE . (A SRR FH & A4 20052 | H Ab 4 4 A il 2. 0
TR IR IR ATAR | ORL A Ak X 48 B AR PR AR AT 52 . (45 RIFEFT I 19 & Mg 1 Si e R WA ML B % Mg &
o BE T, ORR S AR KL St e R X RRL R SE A A — o R s Mg 5 Zn JE LAY D AT AH RE 4% 51 K A ik,
PHAR 3% fb M e 3 o . Bt IR b2 MERE M O RIE BRIy 0. 09% SiL1. 0% Mg, [&iEIMg JLHE B
5 ] o R R0 Qi AT R 2 TR 3 T 52 T A, 0 08 Ak 1k AR R RUSE /DN L IR BT A 3 9 48 B AR 25 6 1k ik e 1
K APERA MEITE iR WK

RESES . TGI74.2 SERARIRAD : A M EHES.1002-7378(2017)03-0195-05

Abstract :[Objective]ln order to solve the problem of performance degradation of sacrificial
anode in deep sea environment, Mg and Si elements were added to the Al-Zn-In sacrificial an-
ode,and the mechanism of Mg and Si on the microstructure and properties was analyzed.
[Methods]The influences of segregation phase and grain refinement on the properties of alu-
minum anode were investigated by metallographic observation and potentiodynamic polariza-
tion curve test. [Results]In the Mg-containing and Si-containing aluminum anodes,as the Mg
content increases,the grain size becomes larger and the Si element has a certain effect on the
grain size and refinement of aluminum anodes containing Mg and Si. The segregation phase

formed by Mg and Zn can initiate pitting and

e B3 :2017-01-10 enhance the activation efficiency of the anode.
EREEN R M 1991—), B B LW, B2 NS08 1 5
5554 Ja R 04 il 5 B A AT O

* PR 2 PEAT AL BRI & T 28 9% (201405013-4) B

* % BEVEH X K978 —) , %, Bl 42, T8 N FE I TEH of 0. 09% Si, 1. O% Mg. [COl‘lClllSiOIl]Mg element

The optimum anodic electrochemical properties

of the element are suitably added in an amount

54 T8 A E B9 6% b 5 B 4 R 5E . E-mail : 365770551 @qq. com,  can affect the grain size and segregation phase
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type and then affect the activation performance of the anode,the aluminum anode with small

grain size and more grain boundary segregation has the best comprehensive properties.

Key words: sacrificial anode, trace elements, electrochemical performance, seawater environ-

ment
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Table 1 Chemical composition of Al alloy sacrificial anode

ez JGZ 1 Element content (wt %)
No. Si Mg
MI11 0 1.0
M21 0 1.5
M31 0 2.0
M12 0.09 1.0
M22 0.09 1.5
M32 0.09 2.0
M13 0.12 1.0
M23 0.12 1.5
M33 0.12 2.0
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Fig.1 Metallurgical structure of Al anode before corrosion
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Fig. 2 Metallurgical structure of Al anode after corrosion
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Fig. 3 Polarization curves of aluminum alloy sacrificial anodes
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