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ABSTRACT : The effects of blowing agents and inner temperature on the mechanical
properties of the flexible polyurethane foams were investigated. In the study used that
chemical blowing agent is H:O and support blowing agents, CFC-11, HCFC-141b,
dichloromethane, n-pentane, iso-pentane, cyclopentane. The flexible polyurethane foams
were foamed by the density of 0.015%0.002g/cr and 0.024 £0.002g/c’ which were used
in mechanical properties measurements. Inner temperature was measured as long as the
preparation of the flexible polyurethane foams each of blowing agents. The density,
tensile strength, elongation, tear strength, compression strength and compression set were

measured after 48 hours hardening.

The result of the

study was optimized

dichloromethane and cyclopentane at the support blowing agents.
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Table 1. Formulation of Polyurethane Foams(d=0.015£0.002g/cm)

Part by weight

Components I T
Favenr Pyl KON CL000 Fevoned Gl
Water 6.25 515
Surfactant gghngggﬁyig{ffasﬁgig%e&gggylene oxide+Propylene oxide 157 157
Catalyst(1) Triethylene diamine 0.36 0.36
Catalyst(2) Stannous octoate 1.26 1.26
Support blowing agent 11
109.44 119.34
Isocyanate Toluene diisocyanate, NCO% =42.1% 8319 70.39
NCO index 105 105
I 1 H:0. 1l : HoO+surpport blowing agent(CFC-11, HCFC-141b, dichloromethane, n-pentane,

iso-pentane, cyclopentane).

Table 2. Formulation of Polyurethane Foams(d=0.024 £0,002g/cm)

Part by weight

Components ‘ I T
ot gl SOME CE 300 Eiborged O 5 o
Copolymer Polyol V-3943, Hydroxy value : 26.0~28,0mgKOH/g[7) 75 75
Water 3.5 2.8
Surfactant glilrlgggﬁyl?)%{ffiﬁto?{r;%e&gg?ylene oxide+Propylene oxide L13 L13
Catalyst(1) Triethylene diamine 0.64 0.64
Catalyst(2) Stannous octoate 1.18 1.18
Support blowing agent 7
10645 112,75
Isocyanate Toluene diisocyanate, NCO% =42.1% 46.69  36.08
NCO index 105 105

I : H,0, W :H;O+surpport blowing agent(CFC-11, HCFC-141b, dichloromethane, n-pentane,
iso-pentane, cyclopentane).
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Fig. 1. Temperature variation of polyurethane
foams with blowing agents(d=0.015%
0.002g/cm)
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Fig. 2 Maximum temperature of polyurethane
oams(d =0.015%0.002g/cm'),
[ A:H0, B: HO+CFC-11,
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: H,O+dichloromethane,
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Fig. 3. Temperature variation of polyurethane Fig. 4 Maximum temperature of polyurethane

foams with blowing agents(d=0.024% foams(d =0.024 £0.002g/cr').
0.002g/cm), [ A:H0, B:HO0+CFC-11,
C : H,O+HCFC-141b.
D : HzO+dichloromethane,
E : H;O+n-pentane,
Fig. 1~494 & 4 Sl=Eol LEA e WFEE F : H,O+iso-pentane.
T Ase A3 HMLETA B gol FaT G : H:O+cyclopentane.]
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Table 3. Physical Properties of Industrial Polyurethane Foams(d=0.015%0.002g/<")

Tensi , , .
Density ensile Elongation Tear strength Compression strength Compression set
strength
0.015+0.002g/cm 0.4kg/cmover 100£10% 0.4kg/cm over 8.5kef over 10.0 below

Table 4. Result of Polyurethane Foams Physical Properties(d =0,015%0.002g/c)

Blowing agents

[tems Unit A B C D B F c
Density g/t 00164 00172 00165 00146 00159 00152 00146
Tensile strength kg/or 04895 05823 06596 05971 05638 04940 05144
Elongation % 104167 103125 1125 103125 110417 83333 100
Tear strength kg/om 03446 03882 03765 03418 03726 03423 03372
Sct‘;:::f;sm kef 97 10.2 9.4 8.6 6.1 5.9 9.4
Compression set % 25956 21174 22725 22379 2124 22999 20876

A : H,0, B : H:O0+CFC-11, C : H:0+HCFC-141b, D : H:O+dichloromethane,
E @ H;O+n-pentane, F : H;O+iso-pentane, G : HoO+cyclopentane,
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Table 5. Physical Properties of Industrial Polyurethane Foams(d=0,024=0.002g/cv)

Densit Tensile Elongation Tear Compression Compression
Y strength £ strength strength set
0.024£0.002g/cm 0.5kg/cm over 90*=10% 0.5kg/cm over 20kef over 15.0 below

Table 6. Result of Polyurethane Foams Physical Properties(d =0.024 =0.002g/c)

Blowing agents

Items Unit

A C D E F G
Density g/er 00266 00241 00222 00245 00219 0023 00228
Tensile strength kg/em 15669 17486 14195 14699 1.3906 1.3615 1.4906
Elongation % 102.083 104.167 100  104.167 97917 100 100
Tear strength kg/em 07384 0.6911 06136 05632 05441 05775 0.5981
Compression strength kgf 23.8 24.1 23.6 20.8 18.9 18.8 209
Compression set % 21294 21026 20941 17784 20272 1.8898 2.0203

A H:0, B : H:O+CFC-11, C : H:O+HCFC-141b, D : H,O+dichloromethane,
E @ H:O+n-pentane, F : HO+iso-pentane, G : HO+cyclopentane,
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