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Abstract: The physical properties of polymeric foams depend on the density of foams, physical pro—
perties of base polymers, the content of open cells, and cell structures including the size and its
distribution, the shape of cell, and the thickness of skin layer. The foam density is affected by the
chemistry of raw materials, the concentration of crosslinking agent and the blowing agent as well as
the operating parameters during production process. In this study, the basic formulations of foams are
composed of polyester polyol, MDI, amine catalyst, tin catalyst, silicone surfactant, and water. Cross—
linking density of polyurethane was increased by using chain extenders. Also, the mechanical pro—
perties of polyurethane foam were improved by using the inorganic fillers (silica 1,2 and talc 1,2) having
different SiO. contents and particle sizes. We investigated the properties of modulus, tensile strength,
compressive strength and hardness of foams obtained by changing kind of inorganic filler and chain
extender, and observed the distribution of inorganic filler as well as variation of cell size within the
foams by electron microscopy.
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Table 1. Formulation for the Preparation of Polyurethane Foam

Isocyanates Polyester type NCO% Vis(cps/40 C)
Prepolymer AA+DEG or .
Pure—MDI AA+EG/BG M:1500~2000 15~20 1500+500
Components Type Range (wt%)
Ester type AA+DEG or .
polyols AA+EG/BG Mu1500~2000 90~95
. Chain Extender EG, DEG, BG 5~10
Polyol premix .
Catalysts Ammfa 0.5~1.0
Metalic 0.05~0.2
Surfactants Silicone 0~0.3
Blowing agent Water (H20) 5~10
Polyols Isocyanates Hardness Density
Ratio 100 g 75~85
Comp. Temp. 355 C
Mix ratio/Conditions Mold Temp. 40£5 C 65+5 700£50
Cream Time 8~10 sec Shore A Kg/m®
Rising Time 65~75 sec
Demold Time 6~8 min
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Figure 1. Change of tensile stress by chain extenders.

Figure 2. Change of cell structure by contents of ethylene glycol(EG): (a) EG=5 wt%; (b) EG=7 wt%; (c) EG=10 wt%.
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Figure 3. Change of tensile stress by kind and content of inorganic fillers.
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