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Abstract. Predicting the effective thermal conductivity of polyurethane (PU) composites with admixtures like Aluminum
Nitride (AIN) is crucial for optimizing materials for thermal management. This study compares experimental measurements
of thermal conductivity in PU (VUKOL Magna Blue) -AIN composites (up to 50 wt% AIN) with predictions from several
established theoretical models: Maxwell-Eucken (standard and with Thermal Boundary Resistance - TBR), Lewis-Nielsen,
Agari, Bruggeman, and Agrawal. Experimental results show a steady increase in effective thermal conductivity from 0.2
W/mK (pure PU) to approximately 0.65 W/mK (50% AIN). Comparison reveals varying degrees of agreement between
models and data. The Lewis-Nielsen and Agari models show closer alignment with the experimental trend, particularly at
lower to intermediate filler concentrations, while the Bruggeman model significantly overestimates, and the Agrawal model
underestimates effective thermal conductivity across most of the range. This work highlights the importance of selecting
appropriate theoretical models and considering factors like TBR and filler characteristics when predicting the thermal
behavior of PU composites.



