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Abstract: Thermal properties, flame retardant property, and sound-damping properties of polyurethane (PU)
nanocomposite foams prepared with oligomeric 1,2-propanediol isobutyl polyhedral silsesquioxane (POSS)
were investigated. It was found that the PU nanocomposite foams showed good sound-damping performances
comparing to the PU foams without POSS.
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Table 1. Materials used to prepare polyurethane nanocomposite foams

Materials Source

Isocyanate 4,4-diphenymethane diisocyante (CG-29N) KMCI
Polypropylene glycol ~Polyol A (Y-3553) : Mn = 4,800 g/mol, f=3.0 ' Polymer polyol D: (Y-7325N) SKC
Catalyst 23.3 wt% TEDA in DPG (DABCO 33LV). Air-product
Bis(dimethylamino-ethyl)ether (70 wt%) in DPG (DABCO BL-11)
Crosslinking Agent  diethanol amine DOW
*Surfactant B-4113 Evonic
Nano-silica ALO0130 (1,2-propane diol isobutyl POSS) : Functionality: 2, FW: 949.6, mp: 117~124°C Hybrid Plastics

IPolyether polyol dispersed with 40% SAN (Styrene-acrylonitrile copolymer).

* Silicon based surfactant
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Figure 1. Chemical structure of 1,2-Propanediol
POSS (Polyhedral Oligomeric Silsesquioxane).
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Table 2. Formulation of polyurethane nanocomposite foams
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Polyol mixture

Remark

Polyol Surfactant

Isocyanate

Nano-silica

POSS Polyol A / D (90/10) B-4113

0.01~0.02 40.5

Density (80 kg/m’)'
Isocyanate Index (100/40.5)

1Density is controlled with excess fill percentage- 80 kgm3(125%)
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* Recipe unit : part by weight (pbw)
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Figure 3. FE-SEM image of polyurethane nanocomposite foam
to show the dispersion of POSS.
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Figure 4. DSC thermograms of polyurethane nanocomposite
foams with various POSS contents.
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Figure 5. tand vs. temperature curves of polyurethane nano-
composite foams with various POSS contents.
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Figure 6. Sound-damping characteristics of polyurethane nano-
composite foams with various POSS contents. (a) 0~ 6,300
Hz, (b) 0~2,000 Hz.
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Figure 7. Char length of polyurethane nanocomposite foams
with various POSS contents.
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