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Abstract: Polyurethane foams have a wide range of industrial applications. In this study, two types of isocyanates (TDI
and MDI) were used in manufacturing the polyurethane foams by varying TDI contents. The cavity diameter of the foams
increases with increasing TDI contents, but the cell wall area ratio shows the highest value at 70 wt% TDI content. The
cell wall area ratio plays a crucial role in understanding the hysteresis loss and compression stress of the foams. The sag
factor and compression set are strongly related to the modulus of the foams depending on the TDI contents. The sag factor
decreases but the compression set increases with increasing the TDI contents. These physical properties of the foams are
also related to the results of dynamic mechanical analysis under temperature sweep mode.

Keywords: polyurethane foam, cell wall, hysteresis loss, sag factor, toluene diisocyanate.
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Figure 1. (a) Graphical demonstration of stress-strain curve for hysteresis

elastic, plateau, and densification regions.
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Figure 2. Molecular sturctures of two aromatic isocyanate (MDI,
TDI).
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Table 1. Formulation Details for Fabrications of Flexible PU Foams

Materials Content(g)

Polyol system Polyol (PPG-6000) 100

Gelling catalyst (33LV) 0.72

Blowing catalyst (BL11) 0.08

Crosslinker (DEA) 0.60

Blowing agent (H,O) 3.00

Surfactant (L-3002) 1.32
Isocyanate” CG-37018 44.84 33.92 24.13 15.30 7.29 0.00
KONNATE T-80 0.00 8.48 16.09 22.95 29.17 34.83
(TDI wt%)" (25) (40) (55) (70) (85) (100)

“NCO index: 1.0. “Mass of toluene diisocyanate per total isocyanate.
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Figure 4. Schematic illustration for calculating actual pore radius

and cell wall area ratio on cavity surface from the cavity and pore
radius on the SEM images.
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