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=5 B A4= polyesterAl polyolZt polymeric-methylene diphenyl diisocyanate(polymeric-MDI)E AR8-3}oq
LAS F4T o ofnA A3t =0l dimethyleyclohexyl amine(DMCHA)# Z-FA A3} )l potassium
octoate(PO)7} WAEZA| L] 7AIA 7t} W Alo] Bxo) uX= J3 dis] A+t H7HAIZ= pentamethyl
diethylene triamine(PMDETA) Zvll, &, WA, JEAE AMESIATH SEWAL fiee rising test?} mold 3HS A}
34T}, Universal testing machine(UTM)S 33l S48 43519 %—Lﬂ‘:‘_ free rising test®] 73-$-
DMCHA Zuj9] ol wal oF 0.200014 F 0.12 MPaZ 431924 mold 32 2% <F 1.10004 <F
1.35 MPa®Z F7Fste] Rithe] B3-S Hety. pO Fvie] ool meE 9= DMCHA ool frAfetitt. 3
scanning electron microscope(SEM)S.Z A3} Zwjjo] ko] w2} cell population density(CPD)7} S7Fsk= AL &
ISR, WE Ao A7] FI7}F FoAl= AL RIS

Abstract: The mechanical properties and the cell distributions of rigid polyurethane foams were studied on the effects
of the contents of gelling catalysts of amine(dimethylcyclohexyl amine(DMCHA)) and potassium type(potassium octoate
(PO)) after the processing of foaming with polyester polyol and polymeric-methylene diphenyl diisocyanate (polymeric-
MDI). The additives such as pentamethyl diethylene triamine(PMDETA), water, blowing agents and surfactant were
used. The processing methods of foaming were the free rising test and the expanding method in the mold. Flexural
strengths were measured by the universal testing machine (UTM). As the contents of catalyst DMCHA increased, flexural
strengths decreased from 0.20 to 0.12 MPa at the free rising test. However they increased from 1.10 to 1.35 MPa at the
expanding method in the mold. Effects of flexural strengths on the contents of catalyst PO were similar with catalyst
DMCHA. Also it was verified that cell population densities (CPD) increased and the cell size distributions became narrow
as the contents of gelling catalysts increased.

Keywords: rigid polyurethane foam, flexural strength, cell distribution, gelling catalyst.
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Table 1. Formulations for Rigid Polyurethane Foams (unit: g)
Polyester Water Blowing agent Surfactant Catalyst MDI
polyol (HCFC-141b) (B8462) PMDETA DMCHA PO
0
0.5
1.5 20 1.5 0.1 1.0 1.0 126
1.5
100 20
0
0.5
1.5 20 1.5 0.1 1.0 1.0 126
1.5
2.0
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Figure 1. Comparison of density at an isocyanate index 150 the
effects of: (a) varied DMCHA contents at a fixed content of
PO(1 phr); (b) varied PO contents at a fixed content of DMCHA

(1 phr).
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Figure 2. Comparison of SEM image at an isocyanate index 150,
free rising test and a fixed content of PO (1 phr) with different
DMCHA contents: (a) 0 phr; (b) 5 phr; (¢) 10 phr; (d) 15 phr; (e)
20 phr.
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Figure 3. Comparison of SEM image at an isocyanate index 150,
free rising test and a fixed content of DMCHA (1 phr) with dif-
ferent PO contents: (a) 0 phr; (b) 5 phr; (c) 10 phr; (d) 15 phr; (e)
20 phr.
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Figure 4. Comparison of SEM image at an isocyanate index 150,
expanding test in the mold and a fixed content of PO (1 phr) with
different DMCHA contents: (a) 0 phr; (b) 5 phr; (c) 10 phr; (d)
15 phr; (e) 20 phr.

Figure 5. Comparison of SEM image at an isocyanate index 150,
expanding test in the mold and a fixed content of DMCHA (1 phr)
with different PO contents: (a) 0 phr; (b) 5 phr; (c) 10 phr; (d)
15 phr; (e) 20 phr.
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Figure 7. Comparison of distribution of the diameters of cells at an isocyanate index 150 and a fixed content of PO 1 phr with different con-
tents of DMCHA catalyst: (a) 0 phr; (b) 1 phr; (c) 2 phr, by the free rising test; (d) 0 phr; (e) 1 phr; (f) 2 phr, by the expanding test in the mold.
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