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Corrosion behavior of aluminum brass contained rare earth
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Abstract: The corrosion behaviors of three Al-brasses with different components in 3.5% NaCl and in 3.5% NaCl+0.5
mol/L NH,Cl were investigated with immersion test, electrochemical method and SEM observation and XRD analysis on
the corrosion product layers. The results show that the addition of trace rare-earth can lower the corrosion electrical
current density of Al-brass when polarized in NaCl(3.5%) solution. Cu-Zn-Al-Ni-B-Ce alloy containing Ce exhibits
optimum corrosion layer morphology and corrosion resistance after corroded in NaCl(3.5%) solution, while the addition
of rare earth can not improve the corrosion resistance of Al-brass in NaCl(3.5%)+NH,C1(0.5 mol/L) solution. The
corrosion resistance of Cu-Zn-Al-Ni-As-B-Ce alloy jointly added with As and Ce decreases slightly.

Key words: rare earth; Al-brass; corrosion medium; corrosion behavior

HAI77-2. HSn70-1 ¥CHSEM & e RAT RIS $RPERRRAR, SRR INRER As M1 B Kbt
AN P VERE, PRIew i B Tk ORI PR ERET O (R As RBIEEME, RN A
AT BRI ZARRO TG IE W, A AP R R AR A o 2,

IgFS BHA: 2006-11-01; 1&iTHHA: 2007-04-20
BIRAEE: s, b, mI#d%; diE: 0791-5198260; E-mail: bigchengjianyi@]163.com



1274 PR R AR

2007 4 8 A

DT L0 G A FH o T T L e A B A 4 Y i et
PERE, AH LG A 4 8 b R 1 52 I R I s AN
YR BEFN T A MERE T OISR Z AR, 0T ik
PESE WO E FHHLER A RS 281, 1 et 2 7
SR TR 22 O e s A B A LA RO
M GRS AEIN G R Y ) a5 SR S T
FEF AU, A BT e 2 i DR R VR S
BRI, R K pH R S TN I S
Wi, BHUKP MR SRR KSR RN 1~10
mg/L) i M, AV a4 = A ™ o () U ok,
PRy N e SRR vy =i 8 L) L S s 0 ST
AT E N LKA T IR J AT Sy AR T

Rk, ASCAEEMFUER T Ce X HAI77-2 i
G ARk RE R, XS T HALT7-2 & 41
AN JE3 A it ) JES AT R EA TS

1 XIe

11w

S R SR AE TR S T A R, PR
FLEMO, 4560 °C, 30 min B KBS, BEYAHL.
A R A T 913 T

F1 3P AL Y

Table 1 Nominal composition of Al brass(mass fraction, %)
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Table 2  Statistic corrosion rate of studied Al brass

No. Cu Al Ni As B Ce Zn
1 7724 214 0.79 0.054 0.007 3 - Bal.
2 7725 215 0.78 - 0.0075 0.09 Bal.

3 7730 212 0.81 0.057 0.0076 0.08 Bal
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Cu-Zn-Al-Ni-As-B 0.006 38 0.066 22
Cu-Zn-AlNi-B-Ce  0.006 20 0.075 13
Cu-Zn-Al-Ni-As-B-Ce  0.007 22 0.072 77
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Table 3 Natural corrosion potential and current density of Al brass in NaCl(3.5%) solution

Polarization resistance
Alloy ’

Natural corrosion current Natural corrosion potential,

Rp/(Q-cmfz) density, Jeord(A-cm™?) Oeon! V
Cu-Zn-Al-Ni-As-B 1387.8 1.879 7X107° —0.2638
Cu-Zn-Al-Ni-B-Ce 2668.3 9.776 8 X10°° —0.3456
Cu-Zn-Al-Ni-As-B-Ce 2632.8 9.908 3%x10°° —0.2940
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Fig.1 Polarization curves of Al brass in NaCl(3.5%) solution
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Fig.2 XRD patterns of corrosion products of Cu-Zn-Al-Ni-
B-Ce alloy after corroded in NaCl(3.5%) solution
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Fig.3 XRD pattern of corrosion products of Cu-Zn-Al-Ni-B-
Ce alloy after corroded in NaCl(3.5%)+NH,4CI(0.5 mol/L)

solution
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Fig.4 Corrosion morphologies ((a), (c), (¢)) and X-ray energy spectrum analysis ((b), (d), (f) ) of Al brasses after corroded in NaCl

solution: (a), (b) Cu-Zn-Al-Ni-As-B; (c), (d) Cu-Zn-Al-Ni-B-Ce; (e), (f) Cu-Zn-Al-Ni-As-B-Ce
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Fig.5 Corrosion morphologies (a), (c),(¢) and X-ray energy spectrum analysis (b), (d), (f) of Al brasses after corroded in
NaCl+NH,Cl solution: (a), (b) Cu-Zn-Al-Ni-As-B; (¢), (d) Cu-Zn-Al-Ni-B-Ce; (e), (f) Cu-Zn-Al-Ni-As-B-Ce
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