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Abstract : The effect of additives on the mechanical properties of polyurethane foam were investigated. The resin used in
this study was prepared by adding catalyst, surfactant and cross-linker to both KONIX FA-703 polyether polyol(80%) and
KONIX FA-733 polyether polyol(20%). The polyurethane was foamed by adding equivalent amount of isocyanate(TDI-80,
prepolymer M-200, pure MDI) to the resin and was used in property measurements after 72 hours hardening. The physical
properties of polyurethane foam were investigated in terms of density, tensile strength, tear strength, elongation, sound
absorption coefficient and gel profile measurements. The effects of surfactant on the cell size was investigated by scanning
electron microscopy(SEM). The sound absorption coefficient was directly related to the cell size. The physical properties were
improved with increasing amount of surfactant(L-5309) until 1.0 part per hundred polyol(1.0pphp)
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Scheme 1. Structure of the urethane.
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Scheme 2. Polyurethane addition reaction.
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Scheme 3. Structure of the silicone surfactants.

Table 1. Formulation of the Polyurethane Foam

Components

Part by
weight

Polyether

KONIX FA-703 polyether polyol, 80.00

polyol(1) ~ Hydroxyl value ; 32 mg KOH/g
Polyether KONIX FA-733 polyether polyol, o009
polyol(2) ~ Hydroxyl value ; 28 mg KOH/g '
. Diethanolamine,
Crosslinker Hydroxyl value ; 1,600mg KOH/g 200
Water 4.20
Silicone surfactant,
Surfactant (Nihon unicar Co.) 100
TOYOCAT-ET,
Catalyst(1) bis(2-dimethylaminoethyl)ether 0.10
Catalyst(2)  TEDA-L33, Triethylenediamine 0.50
Cell opener KONIX FA-103(Gly+EO+PO/EO) 150
110.30
TDI-T80(25%)/MDI-M200(30%)/

Isocyanate o MDI45%) 6.7
NCO index 100.00
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Fig. 1. Density plots for additives.
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Table 2. Physical Properties of the Polyurethane Foam

Surfactant | Thickness Tear Tensile Elongation
weight(pphp)’| (mm) strengt? strengt}; (%)
(kg/cm®) | (kg/cm’)
00 1397 0.32 062 69.0
05 1412 0.32 0.75 9%.0
10 1432 0.3 112 8.0
15 1432 0.30 0.89 101
2.0 1413 0.32 097 99.0
2.5 14.13 0.30 0.80 830
30 1421 0.32 0.88 9.0

* part per hundred polyol
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