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Microstructure and properties of aluminum brass with Ce

ZHANG Juan, LI Zhou, CHEN Chang, TANG Ning, ZHANG De-zhi

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The processing abilities, structures and corrosion properties of the ceric aluminum brass and the arsenical
aluminum brass were studied by means of metallographic analysis, microhardness measurement, mass loss measurement,
electrochemical testing and scanning electron microscopy. The results show that the suitable hot-rolling temperature of
the alloy with Ce is between 700 and 750 °C; it has excellent cold-working capability, and the annealed structure is fine
and homogeneous after annealing at 700 ‘C for 1 h; the recrystallization grains are about 50 um. In the process of
corrosion in 3.5% NacCl solution, the ceric aluminum brass forms a homogeneous and tight corrosion film on the surface,
which can inhibit the diffusion of Zn from the surface of matrix to the solution, and restrain the dezincification to a
certain degree. The corrosion resistance of the ceric aluminum brass is slightly better than that of the arsenical aluminum
brass, the corrosion rate is 6.2X 10~ mm/a.
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Table 1 Chemical composition of designed alloy

Mass fraction/%

Alloy

Cu Al Ni Fe B As Ce Zn
Ceric
aluminum 77 22 1.0 0.06 0.008 - 0.1 Bal.
brass
Arsenical
aluminum 77 22 1.0 0.06 0.008 0.06 — Bal.

brass
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Table 2 Rolling properties of ceric aluminum brass and

arsenical aluminum brass

Cu-Zn-Al-Ni-B-Ce Cu-Zn-Al-Ni-B-As

Maximum Maximum
Alloy Thickness/  reduction Thickness/ reduction
mm without mm without
microcracks/% microcracks/%
As-
deformed 5.22 5.08
650 C 0.63 87.9 0.65 87.2
700 C 0.44 91.6 0.46 90.9
750 'C 0.44 91.6 0.46 90.9
800 C 0.58 88.9 0.64 87.4
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Fig.l Metallographs of 750 ‘C hot-rolled ceric aluminum

brass(a) and arsenical aluminum brass(b)
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Fig.2 Metallographs of cold-rolled ceric aluminum brass(a)

and arsenical aluminum brass(b)
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Fig.3 Metallographs of ceric aluminum brass(a) and arsenical
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aluminum brass(b) after annealing at 700 C for 1 h
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Fig.4 Micro-hardness of ceric aluminum brass and arsenical

aluminum brass after treated under different conditions
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Table 3  Average corrosion rate of two alloys in NaCl(3.5%)

solution

Cerium Arsenical

All
oy aluminum brass

aluminum brass

Corrosion rate/

! 6.2 6.4
(umea")

Arsenical _
Teniea 139 1.9%10° ~0.26
aluminum brass
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Table 4 Weak polarization fit result of polarization curve

Polarization Free corrosion Free
Alloy resistance/  current density/ corrosion
(kQ-cm?) (A-em™) potential/V
Ceric aluminum ) ¢ 98X10°  -035

brass
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Fig.5 Polarization curve of two alloys in NaCl(3.5%) solution:

(a) Ceric aluminum brass; (b) Arsenical aluminum brass
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Fig.6 Surface topographies of two alloys after corroded in
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NaCl(3.5%) solution: (a) Ceric aluminum brass; (b) Arsenical

aluminum brass
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