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Abstract : Direct injection molding of polymer-metal hybrid structures is an efficient and integrated manufacturing technology
for polymer-metal composite, which exhibits remarkable advantages in terms of weight reduction and cost cutting, and has been
widely applied in fields such as transportation, household appliances, and biomedicine. The molding process and basic principles of
this technology were introduced, the commonly used polymers and metals suitable for such structures were summarized, and the
effects of material properties on interfacial strength and environmental stability were discussesd in this paper. The modification meth-
ods of polymer materials and the preparation processes of micro-nano structures on metal surfaces were reviewed, aiming to enhance
interfacial compatibility and mechanical anchoring effect. Furthermore, the effects of the injection molding process on the properties
of hybrid structures were analyzed, and increasing the surface temperature of metals and improving the melt penetration ability of
polymers are conducive to enhancing interfacial bonding was pointed out. In addition, the latest progress in the study of interfacial
adhesion behavior via microscopic numerical simulation and molecular dynamics methods was reviewsed, so as to reveal the interac-
tion mechanism of polymer-metal interfaces. Finally, the main conclusions and prospects of preparing polymer-metal hybrid struc-
tures via direct injection molding technology are presented.

Keywords : polymer-metal hybrid structure ; direct injection molding ; surface treatment and modification ; molding process ;

microsimulation
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Fig. 1 Overview of direct injection molding technology and interfacial bonding of polymer-metal hybrid structures
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