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Abstract
Surface coating of bolts and nuts, both of which possess complicated structures, has been successfully
carried out by using a barrel-sputtering system. The formed Au film showed good adhesion in a scotch tape
test and under the condition of ultrasonic treatment. No pin-hole was observed in examination by SEM
which revealed that the surface of the Au film was very smooth, and that the surface configuration of a
Au-coated bolt was very similar to that of a bare one. The SEM measurement of the cross-sectional area of
a Au-coated nut showed homogeneous coating with a uniform film thickness on not only the external
surface but also the screw thread which is in hindered surface. These results indicate that the
barrel-sputtering system can be utilized as an alternative to electro- and electroless plating for

homogeneous surface coating.
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Fig. 1. The Au film thickness formed on glass

plate depends on the deposition time.
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Fig. 2. Showing the bolts and nuts before (left) and
AU after (center) Au coating with a good fitting
(right). Sputtering conditions; 100W, 1 h.
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Fig. 3. Surface configurations of (a) before and (b) after Au coating on iron bolt. (c) EDS mapping

image of Au coated surface with the same region of (b). Sputtering conditions; 100 W, 0.5 h.
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Fig. 4. (a) Showing the cross-section of Au coated
(b, c) SEM
highlighted in (a). Sputtering conditions; 100W,
4h.
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