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Development of a plasma bonding process by reaction control of plasma-liquid
interface

Uchida, Giichiro
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We have developed a plasma thermo-compression bonding method for thermally
bonding various resins(PC, PA, PE, PS, PP) and metals(SUS304, steel plate) by irradiating their
surfaces with a high-density high-frequency (60 MHz) plasma jet. As a result, higher bonding
strength was obtained for all resins compared to conventional thermal bonding. The bonding strength
was further enhanced by the plasma solution hybrid process in which a silane coupling solution was
applied to the metal surface. Finally, resin/stainless steel bonding was 3 to 12 times stronger than

conventional thermal bonding, and resin/steel sheet bonding was 2 to 4 times stronger than
conventional thermal bonding. This study demonstrates that the plasma/solution hybrid joining method

using the reaction between silane coupling solution and high-frequency plasma jet is effective for
resin/metal joining.
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