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[ Abstract] To address the limitations of traditional perlite boards—namely, low compressive strength and
inadequate thermal insulation—this study introduced hollow glass microspheres (HGM) into the formulation. A
mortar was prepared by combining HGM, cement, perlite powder, adhesive powder, fibers, and water in specific
ratios. This mixture was poured into molds of defined dimensions. After curing and drying, test specimens of suitable
sizes were obtained. The morphology and functional groups of HGM were characterized by laser particle size,
infrared and scanning electron microscopy. Their bulk density, compressive strength, and thermal conductivity were
then measured and compared with those of control specimens without HGM. The results showed that the modified
perlite board containing 5% HGM demonstrated the most balanced overall performance, with a bulk density of 408.7
kg/m?, compressive strength of 1134.3 kPa, and thermal conductivity of 0.085193 W/(m-K)—all representing
improvements over the unmodified specimens. The core mechanism is as follows: at 5% dosage, intact HGM
predominate with minimal fragmentation, forming a "point-shell" framework that effectively cuts thermal bridges
while distributing loads. However, when the microbead content increases to >10%, the fragmentation rate rises,
causing a rebound in bulk density and thermal conductivity. Although strength improves, this enhancement comes at
the expense of reduced lightweight performance. This study provides a balanced 5% hollow glass microbead ratio

and its mechanistic basis for lightweight high-strength exterior wall insulation boards, laying the foundation for
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subsequent process optimization to reduce breakage.
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