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Abstract Nitrogen ion with various levels of dose and irradiation energy was irradiated on aluminum surfaces. Contact
angle of surface was increased and surface color was changed by nitrogen ion implantation. During steam condensation
experiment using nitrogen ion implanted specimen, dropwise condensation initially occurred on specimens. However,
condensation mode eventually changed into filmwise condensation. The color of the surface was also changed from
yellow-brown to silver-white. This change of surface color and condensation mode were results of hydrolysis reaction
between condensate and nitrogen ion implanted on aluminum surfaces.
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Fig. 1 Schematic of gaseous ion beam accelerator.

Table 1 Conditions for nitrogen ion implant on aluminum test coupon specimens

ions/cm? 15 16 17
1 1 1
keV 0 0 0
10 a b c
20 d e f
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Fig. 2 Schematic of steam condensation test facility.
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Fig. 3 Surface color observation of nitrogen ion implanted aluminum surfaces.
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Fig. 4 Contact angle variation of nitrogen ion implanted aluminum surfaces.
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Fig. 5 Condensation heat transfer performance on mirror polished aluminum surface.
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Fig. 6 Condensation mode transition on nitrogen ion implanted surfaces according to time variation.
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Fig. 7 Surface characteristic change according to steam condensation experiment.
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Fig. 8 Depth profile of nitrogen ion implanted surface before and after the steam condensation experiment.
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