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Analyzing Deformation of a Cationic Polymerization UV Curable Adhesive

during the Curing Process in Bonding of Optical Components
A. Takahashi
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In the manufacturing of optical products, precision bonding technology, which mounts optical components with high
positional accuracy, is an important fundamental technology. To achieve high positional accuracy, it is essential to
comprehend the deformation of the adhesive joint over time during processing. Therefore, a method to analyze the
displacement of optical components resulting from the deformation of a cationic polymerization UV curable adhesive was
developed. First, the physical properties of the adhesive were formulated. Then equations, governing the adhesive
properties, were used to perform finite element method (FEM) simulations to analyze the position of the optical component
during curing of the adhesive. Experimental tests on adhesively bonded components were also conducted under conditions
identical to those employed in the simulation. The results of the simulation and experiment exhibited a consistent trend,
indicating the effectiveness of the modeling and simulation methods employed in this study.
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Figl. Schematic view of the adhesive structure for simulations and experiments.
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Table 1 UV irradiance in each area of the adhesive.

Area UV irradiance (mW/cm?
Areal 132
Area 2 64
Area 3 49
Area 4 61
Area 5 (bottom of the component) 53
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Fig.3. Relationship between the moduli and the conversion.
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Fig4. Master curves for storage modulus and loss modulus.
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