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Abstract; The construction of new buildings and the demolition of old buildings have led to significant a-
mounts of waste concrete. Therefore, extracting recycled aggregates from this waste concrete has emerged
as a solution to mitigating resource crisis and achieving aggregate recycling. Microwave heating has been
gradually applied to the recovery of recycled aggregates due to its characteristics of selective heating, high
efficiency, and environmental friendliness. In order to investigate the relationship between mortar-aggre-
gate interface separation and multi-field coupling under microwave irradiation, a three-dimensional mortar-

aggregate biphasic model was established using COMSOL Mulitphysics software, the distribution of the in-
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ternal electromagnetic field, temperature field, stress field was analyzed, and the reliability of numerical

analysis was verified through microwave heating experiments. The numerical simulation results indicate

that the electric field intensity and temperature gradient reach their maximum values at the mortar-aggre-

gate interface. The outer side of the aggregate is subjected to tension, while the inner side is subjected to

compression. Under heating condition of 3 kW ,200 s, the first principal stress exceeds the ultimate tensile

strength of the mortar at the mortar-aggregate interface, and cracks appear at the interface. With the pas-

sage of time, the cracks gradually propagate from the interface to the edge of the specimen and connect

with each other, eventually leading to the separation of the mortar and aggregate at the interface.
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Fig. 9 Force response of the specimen under microwave irradiation
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