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A Study on the Surface Treatment of Magnesium for marine engine systems
Yong-Sup Yunt
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Abstract: Magnesium thin films for marine engine parts such as the engine block and the
cylinder head cover etc. were prepared on the magnesium alloy(AZ91D) substrate by
Thermo-electron activated Ion-plating method. The influence of gas pressure and
substrate bias voltages on the crystal orientation and morphology of the films was
investigated with X-ray diffraction and field emission scanning electron microscope
(FE-SEM), respectively. Moreover, the effect of crystal orientation and morphology of
the magnesium films on the its hardness property was investigated as well. From the
results, the hardness of the films was increased in Ar gas pressure due to the grain
boundary strengthening and occlusion effects.

Key words: Magnesium thin films, Hardness, Crystal orientation, Morphology, Ar gas
dependence
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Figure 1: SEM photographs for top surface and crss
section of Mg thin films deposited at different Ar
gas pressures
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Figure 2: X-ray diffraction patterns of Mg thin films
deposited at various Ar gas pressures
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Figure 3: (002)/(101) relative intensity of Mg thin
films deposited at various Ar gas pressures
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Figure 4: Relation between Ar gas pressures and
X-ray peak shift
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Figure 5: Hardness of Mg thin films
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Figure 6: Geometry of crystallographic planes for
the hexagonal Mg lattice
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