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Abstraet:To observe the variation of mechanical strength of rigid polyurethane foam,
the compressive modulus and compressive strength of polyurethane foam were exam-
ined in the range, 0.04~0.25, of density (g/cm?®). The mixing ratio of two specizs of
diisocyanate(MDI/TDI), were 10/0, 8/2, 5/5, 2/8 and 0/19. And three species of
polyol which had different hydroxy values were used. Experimental results were intro-
duced to representative empirical equation; (Properties)=_A(Density}*, then coefficicnts
A and a were calculated from the equation.

1) When the mixing ratio of MDI and TDI was changed, the compressive properties

(compressive modulus and compressive strength) of the foam were reduced as TDI
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were increased.

2) We obtained the following ranges of coefficients according to the variation of
density and of MDI/TDI mixing ratio, i) In case of compressive mecdulus, A=16,000~
6,000, a=1.4~1.6. ii) In case of compressive strength, A=500~250,a=1.5~1.6.

3) From the optical microscopic studies of cell structure, it became known that when

TDI fraction was increased, the fraction of open cell and the irregularity of formed

cell structure were increased more than when only MDI was used.
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Fig. 1. Compressive modulus vs. densitv for vari-
ous MDI/TDI mixing ratio.
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Photo. 1 Optical photimicrograph(x40) of cell structure
(a) ; MDI/TDI1=10/0, (b) ; MDI/TDI=8/2,
(c) ; MDI/TDI=5/5, (d) ; MDI/TDI=2/8.
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Modulus(kg/cm?) \ j

A 8,70 7,100, 6,600] 6,100 5,400

a | 135 132 131 1.23 1.28

Density=0. 15(g/cm?)
e (DA Hedshe] Table], b
o] AL Ze] Lo FE4 g 4011 Aezd
foamo 2 = %7} 0,15(g/cm®) P =2 grejrl,
Fig.4: Fig1& (4] o 4 5}

oz AEd Hek YEEAL 44 JAdos

A
o 9% MDI/TDIEZd =& WEs 5%
Azkel ZAl = 1

’9/1]:‘%" Photo. 1& MDI/TD
o Tz 5YANE mL

cell-F x ¢]

= MEAGLI I
2 /3'5';-%: 2% ned F3 ¢k, Photo. 1 a)i=
MDIsHS-¢ =je} d)= MDI/TDI(2/8)4 x4
foams] }sraln] 7 Alxlo 2 MDIUEY « %
7| Zelx, TDIY Feke] S7hs"d 4571 %
o £rt. % MDI/TDI£3
#) polyurethane foam-2 TDI2}

EA s n

53 =E O
2 Q7] Tk Zobek celld] 2AE 234
AdTHe AL & + deh olsh e Fru

A=tz foamse °HL—-"'?~%/§ o] Asts vl o] 79
MDI/TDIEF#] 8 s}5etd& 8 F7 24 ¢}
2 vzivdAl " zlelwl, Photo. 1. b~d)+& MDI/
TDI¢] ¥]7; 8/2 5/5 % 2/831
& e a7 Abzle] =,
Eelge

TDI ¥l S S

urethane foam

¢] 42031
Z2] 29 FJ=Ex

2
o
ofN
N
XN
™
N
.
R

,\E OH value 425 (soiyst)
Y MO/ TOL
2. "U10

o . 272
£ /5 /
5 | e 5 Py
T & = /8 "/
i YT e
o o [ Y] IS
x
g
= 6
§s)
]
= (a3 i
AL & .
& B
—
Q
£
)
O

2 -

s
300 tn o ¢S C2
B 3
Densitylgicr™)

Fig. 2. Compressive modulus vs. density for various
MDI/TDI mixing ratio.
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Fig. 3. Compressive modulus vs. density for various
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