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Corrosion behavior of Cu-14Al-X alloy in 5.0% H,SO, solution
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Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The corrosion resistance and behaviors of Cu-14Al-X bronze alloy in 5.0% H,SO, solution were investigated
by using static immersing corrosion and electrochemistry test, X-ray diffraction, scanning electron microscope, X-ray
photo-electron spectroscopy and electron probe micro-analyzer. The results show that the corrosion resistance of
Cu-14Al1-X alloy is well in H,SO, solution. The (a+y,) phase suffers a dealuminization attack superior to f’ phase, a

phase and x phase. The passivation patinas and the composition of each phases becoming more homogeneous are

moderator to the dealuminization corrosion of high aluminum bronze.
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Table 1 Composition of Cu-14Al-X alloy(mass fraction, %)

Cu Al Fe Mn Others

75—-80 14-16 2—4 0.8-1.0 0.8-2.6
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12 XWHBERAE

JE3 sk R A S 56 117 SR FH KBS D A0 VKRR A
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SR DN LT R RAR L . 8 el S5 SR ) SR
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Table 2 Corrosion rate of Cu-14Al-X alloys in 5.0% H,SO,
solution at 20 C

Alloy Corrosion rate/(mg'm >h™")
CA/Cu-14Al-X 27.5
HT/Cu-14A1-X 26.4

QAI9-4 28.4

CA: cast; HT: Heat treatment
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Fig.2 Polarization curves of Cu-14Al-X alloy and QAI9-4
alloy in 5.0% H,SO,
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EPMA images of surface elements of HT/Cu-14Al-X alloy corroded in 5.0% H,SO, solution
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Fig.3 X-ray diffraction pattern of CA/Cu-14Al-X alloy
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Fig.4 SEM images of Cu-14Al-X alloy: (a) CA; (b) CA/corrosion; (¢) HT; (d) HT/corrosion
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Table 3 Stable potential of bronzes in solution

Alloy Stable potential/mV
CA/Cu-14A1-X -347
HT/Cu-14A1-X —325

QA19-4 -390

(C X)A Bra(bEYH, SERELLSCRIXIED X)H
(atpo) s

4(c)FI(A)FT7R 53K HT/Cu-14A1-X A4 A
PRTE BS ) SEM & [FIFEH] DES %A 4414l AT
ST, SRR « A0S, BET B o Ky AHIAH
BT 8, iR .
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Fig.5 XPS survey spectra of HT/Cu-14Al-X alloy corroded in
H,SO, solution
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Table 4 Main chemical composition in different zones on CA/Cu-14Al1-X alloy surface
Mass fraction/% Mole fraction/%
Zone
Al Fe Mn Cu Al Fe Mn Cu
A 437 8.41 0.60 86.61 9.61 8.93 0.65 80.80
B 11.21 7.82 0.69 80.28 22.68 7.65 0.68 68.98
C 4.29 8.63 0.50 86.59 9.44 9.17 0.54 80.86
D 4.61 8.66 0.65 86.08 10.10 9.16 0.69 80.04
%5 20°CHf 3.5% HySO, i 1h)5 CA/Cu-14A1-X ZH AKX I E A 2 e 53
Table 5 Main chemical composition in different zones on corroded CA/Cu-14Al-X alloy surface at 20 C
Mass fraction/% Mole fraction/%
Zone
Al Fe Mn Cu Al Fe Mn Cu
A 2.16 3.57 1.12 93.15 491 3.93 1.25 89.91
B 1.36 6.65 0.14 91.85 3.12 7.36 0.16 89.36
C 445 6.95 0.39 88.22 9.78 7.39 0.42 82.41
D 4.40 6.67 0.64 88.29 7.68 7.10 0.69 82.53
6 7~ HT/Cu-14A1-X &4:1E HySO, Wl
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eV Al 171.4 eV A PN S In{E—ie, J& SCTE KT S2p
FFAE DA, PR 5 R S el = g v i SO 81

3 SR

3.1 Cu-l4Al-X & HIi iR &E

AR 4 e (R TR ik ) - b 7, R 2 Wl
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BTt HoSOq WM B stk Fe 4F,  CA/Cu-14A1-X
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Fig.6 ~XPS multiplex spectra of HT/Cu-14Al-X alloy
corroded in H,SOy solution: (a) Cu2p; (b) S2p
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