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Comparative Study on the Failure of Polymer/Roughened Metal
Interfaces under Mode-I Loading I: Experimental Result
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Abstract Copper-based leadframe sheets were immersed in two kinds of hot alkaline solutions to form brown-
oxide or black-oxide layer on the surface. The oxide-coated leadframe sheets were molded with epoxy molding
compound (EMC). After post mold curing, the oxide-coated EMC-leadframe joints were machined to form
sandwiched double-cantilever beam (SDCB) specimens. The SDCB specimens were used to measure the
fracture toughness of the EMC/leadframe interfaces under quasi-Mode I loading conditions. Fracture surfaces
were analyzed by various equipment to investigate failure path. The present paper deals with the failure path,
and the cause of the failure path formation with an adhesion model will be treated in the succeeding paper.
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Fig. 1. Schematic diagram of SDCB (Sandwiched Double-
Cantilever Beam) specimen.
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Fig. 3. SEM micrographs of black-oxide-coated leadframe: oxidation times are (a) 30 sec, (b) 1 min, (c) 2 min, and (d) 20 min.
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Fig. 4. Fracture toughness of the EMC/brown-oxide-coated
copper-based leadframe interface.
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Fig. 5. Fracture toughness of the EMC/black-oxide-coated
copper-based leadframe interface.
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Fig. 6. Schematic diagrams delineating failure paths for the
EMC/brown-oxide-coated copper-based leadframe system. (a)
A-type failure, and (b) B-type failure.
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Fig. 7. Schematic diagrams delineating failure paths for the
EMC/black-oxide-coated copper-based leadframe system. (a)
C-type failure, (b) D-type failure and (b) E-type failure.
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