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Adhesive Joint Mechanical Properties and Sea-Island Structure Using a Second-
Generation Acrylic Adhesive under Different Curing Temperature Condition
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Abstract

Second-generation acrylic adhesives (SGA) are room temperature curing adhesives. Thus, curing
temperature is generally set as the ambient temperature. In this study, the effect of curing temperature on
strength and fracture toughness were investigated. In the shear test, the different fracture surface was
observed depending on the curing temperature, whereas no significant change in strength due to the curing
temperature was observed. However, microscopic observations using AFM confirmed that the sea-island
structure changed due to the curing temperature, as well as the physical properties of the material via the
tensile test changed. The DCB test revealed that these changes had a significant effect on fracture toughness.
Although the fracture toughness with the specimen cured at low temperature did not recover by post-curing,

it improved significantly with the specimen cured at high temperature.

Key words: Structural acrylics, fracture mechanics, single lap joint, AFM, strength evaluation
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Fig. 1 Illustration of DCB specimen.
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Fig. 2 Lap shear strength for each curing condition.
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Fig. 5 (a) Fracture surface of lap shear specimen (b) illustration of the fracture mode in 10 and 24 °C curing
and (c) illustration of the fracture mode in 40 and 60 °C curing.
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Fig. 6 Stress-strain curve of SGA adhesive bulk specimen for each curing condition.
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Table 1 Curing condition.

Adhesive Environment Substrate
Case 1 10 °C, 24 °C, 40 °C, 60 °C
Case 2 24 °C 10 °C, 24 °C, 40 °C, 60 °C




Table 2 Physical properties of SGA bulk sample.

Young’s moduli

Maximum stress

Failure strain (%)

(MPa) (MPa)
10 °C 170 7.0 87
24 °C 253 9.2 67
40 °C 207 8.8 74
60 °C 185 7.8 105




