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We investigated mechanisms of an ancient bonding technology of granulation
and its techniques to equalize colors of bond parts and granules/metal surfaces from the viewpoints
of material science and art. Toward this aim, bonding experimental studies were conducted through
different heating atmospheres, temperatures, and time, considering gold alloy compositions of the
granules and surfaces as well as copper compounds included in brazing materials in order to evaluate

bonding conditions and generated colors.

As a result, ball shear testing and X-ray CT of the bond parts revealed that the use of brazing
materials including copper carbonate has achieved a successful granulation in an electric furnace,
reducing copper carbonate to form copper. Examinations of colors of the bond parts and
granules/surfaces with a spectrocolorimeter and the naked eye further demonstrated that gold alloys
rather than pure gold generated reduced color unevenness among the bond parts and granules/surfaces.
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