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Application of Combinatorial Material Chip Method in Screening of
Anticorrosion Zn-Al Alloy
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Abstract: Using combinational chip method, all-components Zn-Al film samples were prepared via ion beam
sputtering. The as-deposited multilayer films were transformed into alloy films after annealing in Ar/H, atmosphere for
2 h at 370 ‘C. The compositom, structure, and morphology of the alloy films were characterized using Auger electron
spectrum (AES), X-ray diffraction (XRD), and scanning electron microscopy (SEM). The results indicated that
homogeneous alloy films with good crystallinity and dense surface were attained after low temperature annealing. The
polarization resistance tests in 0.1 mol L™ NaCl for characterization of anti-corrosion properties indicated that the Zn-
Al alloy thin films with Al mole fraction of about 87% possessed the highest polarization resistance. Further
experiments showed that the polarization resistances of Zn-Al alloy thin films with Al mole fraction from 83% to 86%
were all higher than 10° () cm™, which was one order higher than that of hot dip galvanizing coating.
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Fig.2 Principle of the tape test arrangement®!
S: specimen; T: multiple textile tape; RT: tape to reference electrode;
R: reference electrode; C: counter electrode; G: glass rod;
E: electrolyte; J: jig
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Fig.3 AES analysis result of a typical sample after
annealing in Ar/H, atmosphere at 370 °C for 2 h

A A 7Zn
* Al

Intensity
»

A L 4

U .

30 35 40 45 50 55 60 65 70 75 80

20/(°)
F4 BAFERZ ArH,SEH370°CIERA2h FH
XRD Eit

Fig.4 X-ray diffraction pattern of a typical sample
after annealing in Ar/H, atmosphere at 370 °C for 2 h
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Fig.5 SEM image of a typical sample after annealing
in Ar/H, atmosphere at 370 °C for 2 h
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