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Development of the Ag/Cu Ingots for Mokumegane Jewelry
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Abstract Mokumegane is one of the sophisticated metal craft techniques enabling wood grain surface effect. To
embody the mokumegane, an ingot of well-bonded stacked metal plates has been required. Traditionally prepared
mokumegane ingots were bonded using charcoal which cnables reduction atmosphere, but sometimes end up
with collapse of bonding interface due to the lack of reliable process control. We proposed a systematic vacuum
direct bonding process for ingots. First, we confirmed copper/copper homogeneous plate bonding at 9007C by
applying uniaxial press of 2.5kg. We observed 80min required to obtain 90%-bonding ratio and the diffusion
coefficient would be enhanced up to 100 times due to surface effect. Second, by considering enhanced diffusion
behavior, we also obtained optimum bonding condition in coppet/silver heterogencous plates that ensures
90%-bonding ratio at 700°C for 10min with apply uniaxial press. A 7-layered copper/silver ingot is prepared
successfully, and eventually the prototype mokumegane cases for mobile phone were fabricated with these ingot.
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Copper Silver Mokumegane
Material value 20 1,000 520
Process cost 10,000 10,000 20,000
Final value 15,000 100,000 1,000,000
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