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Zinc Magnesium Aluminium (ZMA):

* Provides cathodic protection
» Acts as barrier

Magnesium

(Mg) and Better corrosion Thinner coatings Saving scarce

Aluminium (Al) resistance material

additions




Microstructure of ZMA:

Primary
Zinc (Zn)

Ternary Eutectic
(Zn, MgZn,, Al)

Binary Eutectic
(Zn, MgZn,)

A D82 x500 200 um
Zn - (1-2) wt.% Al - (1-2) wt.% Mg




Experimental samples:

2018/08/09 1219 A D9.2 x500 200 um

2018/08/09 12:35 A D10.1x500 200 um

1.8 Ge




Volume fraction analysis:
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SVET : Results
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Electrolyte: 1 wt.%. NaCl

pH 7

Time: 24 hours




Time-lapse Microscopy (TLM):

Optical
—+" microscope lens
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TLM: 0 Ge in 1 wt.% NaCl pH 7 for 24 hours




TLM: ZMA- 0 Ge
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TLM: ZMA - 1.8 Ge in 1 Wt. % NaCl pH 7 for 24 hours
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Corroded Area:
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Scanning Electron Microscope (SEM): EDS analysis of Mg,Ge crystal

before & after 2 hours of immersion

MAG: 500 x _HV: 15.0kV _D: 9.6 mm
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Element Norm. C
(wt. %)
Germanium 52.98
Magnesium 40.92
Zinc 6.09
Aluminium 0.00
Total 100.00
Element Norm. C
(wt. %)
Germanium 61.90
Magnesium 2091
Zinc 16.88
Aluminium 0.31
Total 100.00
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Electrochemical Measurements: OCP
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TLM: 0 Ge Indicator in 1 wt. % NaCl pH 7 with indicator for 24 hours

250 um
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TLM: 0 Ge (Indicator) after 4 minutes

250 um




TLM: 1.8 Ge Indicator in 1 wt. % NaCl pH 7 with indicator for 24 hours

250 um




TML: 1.8 Ge (Indicator

2 minute B N it A o b A0 R NE 5 D Y- ) 8.4 4 minute

14 hours

17



Electrochemical Measurements: Cathodic polarisation
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Conclusion:

* Leads to formation of Mg,Ge crystals

= Mg,Ge act as Mg* reservoir

* Mg* ions leads to increase in pH, consequently improving
corrosion resistance.
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