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Abstract: Flexible polyurethane foams are mainly used in the automobile industry for seat cushioning and sound adsorb-
ing materials. The polyurethane composite foams were fabricated by applying hydrophobic and hydrophilic fumed silica
nanoparticles in order to examine the comfort properties of the polyurethane composite foams. In the case of hydrophobic
silica (Aerosil-R972), there was little change in morphology and comfort property, but hydrophilic silica (Aerosil-300)
revealed higher changes in morphology and comfort properties than the hydrophobic case. Low compatibility of the
hydrophilic silica nanoparticles with the polyurethane matrix resulted in larger a cavity and pore sizes compared to the
hydrophobic silica case. As a result, the hydrophilic silica influenced much more on the morphology and comfort prop-
erties of the foams than the hydrophobic silica case. The sag factor and hysteresis loss were changed about 38% and 10%,
respectively by applying 1.5 wt% of hydrophilic fumed silica nanoparticles in fabrications of flexible polyurethane com-

posite foams.
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Figure 1. Schematic illustrations of two different surface charac-
teristics of fumed silica nanoparticles: (a) hydrophilic Aerosil-300;
(b) hydrophobic Aerosil-R972.
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Table 1. Formulation Details for Fabrications of Flexible PU
Foams

Materials Contents (g)
Polyol PPG-6000 100
Gelling cat. 33LV 0.72
Blowing cat. BL11 0.08
Crosslinker DEA 0.60
Blowing agent H,O 3.00
Surfactant L-3002 1.32
Isocyanate CG-3701S 44.84
Filler 0.00 030 0.60 090 1.20 1.50
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Figure 2. SEM images of the PU composite foams (a) without silica particles; including 1.5 wt% fumed silica nanoparticles: (b) hydro-

phobic Aerosil-R972; (¢) hydrophilic Aerosil-R300.

Zay, Al4548 A15, 20213



FHAe APt hedAe £

—@— Aerosil- 300
—i— Aerosil-R972

Cavity size (um)
g B
A

&
A

:

2

2

Pore size (um)
&

0.0 0.3 0.6 0.9 1.2 1.5
Silica content (wt%o)

Figure 3. (a) Average cavity; (b) pore sizes of the PU foams
including two types of silica nanoparticles.
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Figure 4. (a) Cell wall area ratio; (b) average number of the pore
per cavity of the PU composite foams including two types of silica
nanoparticles.
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Figure 5. Compression stress at 50% strain of the PU composite
foams including two types of silica particles.
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Figure 6. Hysteresis loss of the PU composite foams including two
types of silica particles.
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Figure 7. Sag factor of the PU composite foams including two
types of silica particles.
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