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Abstract: Flexible polyurethane (FPU) foams with different densities were prepared by varying the pouring amount
while maintaining the same formulation, and the effects of density on morphology, comfort-related mechanical properties,
and acoustic performance were investigated. As the density increased, the cavity size, pore size, and open porosity
decreased, whereas the cell wall area ratio increased, indicating progressive densification of the cellular structure. The sag
factor decreased with increasing density, while hysteresis loss exhibited a non-monotonic behavior and reached a max-
imum at 75 kg/m’. In contrast, the maximum sound absorption coefficient, acoustic activity, and noise reduction coef-
ficient increased with density. These results indicate that density is a key factor governing both the mechanical and
acoustic properties of FPU foams through structural evolution.
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Table 1. Formulation of Polyurethane Foams

Materials Contents (g)

Base polyol (PPG-6000) 100

Gelling catalyst (33LV) 0.72

Polyol Blowing catalyst (BL-17) 0.08
system Cross-linker (DEOA) 0.6
Blowing agent (H,0) 3

Surfactant (L-3002) 1.32

Isocyanate® CG-7070S 44.71

“NCO index 1.0
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Figure 1. SEM analysis of PU foams at various densities (kg/m®):
(a) 65; (b) 70; (c) 75; (d) 80; (e) 85; () 90.
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Figure 2. Morphological parameters of PU foams: (a) open porosity;
(b) cavity and pore sizes; (c) cell wall area ratio at various densities.
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Figure 3. (a) Sag factor; (b) Hysteresis loss as a function of foam
density; (c¢) comparison of the obtained values with previously
reported data.
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Figure 5. Density-dependent acoustic properties of polyurethane
foams: (a) sound absorption coefficient; (b) acoustic activity; (c)
noise reduction coefficient (NRC).
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