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Study on the film-forming process of high-viscosity adhesive
droplets by extrusion
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Abstract: During adhesive microbonding, both the adhesive thickness and the filling status can significant-
ly affect the bond strength and creeping. In this study, the film-forming process by extrusion using a high-
viscosity adhesive was examined. A typical group of tiny round parts is selected for adhesive microbond-
ing. The simulation model describing the adhesive microbonding and the ratio of space occupancy by the
adhesive, which represents the filling status, was established. The process parameters were initially deter-
mined based on the evaluated results, such as the amount of adhesive droplets. A precision adhesive micro-
bonding assembly device was developed, and an epoxy resin adhesive was selected as the sample for adhe-
sive microbonding experiments and analysis. Under suitable experimental conditions, the ratio of space oc-
cupancy by the adhesive increased with increasing amount of adhesive droplets, but tended to stabilize at
91.8%. In addition, adhesive thickness had an approximately linear relationship with extrusion force, and
this relationship was less affected by the amount of adhesive droplets. An adhesive thickness of 25 pm was
achieved as the extrusion force reached 7. 92 N. The results of this study will help improve the existing ad-
hesive microbonding process.
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Film-forming process of high-viscosity
adhesive droplets by extrusion
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Fig.1 Simulation of adhesive microbonding process
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Tab.1 Physical parameters of adhesive microbonding
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Tab.2 Physical parameters of viscous droplet spreading
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16 0. 606 57 0.795 0.215
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Fig.2 Precise assembly device and experimental process

Adhesive microbonding

of adhesive microbonding
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Fig.3 Relationship between amount of adhesive drops

and ratio of space occupancy by adhesive
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Fig.4 Process of adhesive film spreading
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Tab.3 Fitting result of extrusion force and adhesive

thickness
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