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Abstract In this study, pure Polyurethane and commonly used flame retardants AI(OH); and Mg(OH),, the
add-in sample and Cloisite Na +, Cloisite 15A added sample of flammability and mechanical properties are
compared. Sodium silicate and a mixture of polyurethane that the lightweight filler Vermiculite, Perlite addition
of flame retardant and mechanical properties of the sample was confirmed. As a result, the flame retardant
additive in the Vermiculite and Perlite in a flame-retardant grade sample except sample were identified. Tensile
strength is degrade accord to the filler amount. But, Sodium silicate in the case of the sample add-in, other
than confirmed that the sample strength increases.
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[E 1] @Eol2E &2 (b) MDI 2 §4
[Table 11 Property of (a) Polyester Polyol and (b) MDI

Property Unit Content
OH Value mgKOH/g 430-470
Viscosity 25C ) 25C,cps 3,500-6,500
Appearance (Gardner) - 9 max.
Water Content % 0.1 max.
OH Value mgKOH/g 430-470
PH 9~11 9~11
Acid Value mgKOH/g 0.1 max.
SpecificGravity(25 C) 1.103 1.103

(a) Polyester Polyol
Property Unit Content
Appearance - brown liquid
NCO content Wit% 30~32
Viscosity (257) mPa.s 170~250
Density (257C) g/cm3 *1.23
Acidity as HCL Wt% less than 0.06
Vapor pressure mbar less than 10-4
Flashpoint T above 200
SpecificGravity(25 C) 1.103 1.103

(b) Methylene Diphenyl Isocyanate (MDI)

[E 2] Cloisite Na+ ¢} Cloisite 15A2] £4]
[Table 2] Property of Cloisite Na+ and Cloisite 15A

Property Na+ 15A
Organic Modirier None 2MBHT
Cation  Exchange Capacity 06 125
(meg/100g, Clay)

Moisture (%) 20]3} 20]3}
Weight Loss on Ignition (%) 7 43
Specific Gravity (g/cc) 2.86 1.66

X Ray Result, d (A) 11.7 315

[£ 3] 443} Hefol=o] 54
[Table 3] Property of Vermiculite and Perlite

P ¢ Unit Vermiculite ‘ Perlite
roper ni
perty Content
appearance - Gold-Brown White
Free M01sture, % 05 05
Maximum
pH 7.0-9.5 6.5 - 8.0
Specific 25 22 - 24
Gravity
Expanded Bulk
Density g/cm3 0.064~0.16 0.032~0.4
(normal)
Mesh  Sizes mesh and 2-40 48
(normal) finer
Fusion Point T 1204~1315 1260~1343
Specific Heat kJ/kg.K 1.08 0.387
Thermal |y aymanC | 05530839 | 034-0515
Conductivity
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[Table 4] Property of Sodium silicate Closite Nas, Clsite 15 ool T sodium siicate
Vermiculite, Perlite Y
Property 135 25 FE2E | © 35
pH 12~13 | 12~13 12~13 12~13 _
Specificgravity | 1.690 | 1.590 1.490 1.380 P';_"_'m"’_"“
(20C) ol | o | ol | ol
Water 0.2 0.2 02 oJ3} 0.2 - | Hardner
insolubles (%) o|5} o]5} ) o]a}k "™
Na20(%) 17~18 | 14~15 12~14 9~10 P
Si02(%) 36~38 34~36 29~32 28~30 Mi)iigggime
0.05 0.05 0.05 0.03 T
Fe203(%) o3t | olat o3} ola}
Mol . 2.00~2 | 2.33~2 | 2.46~2.7 | 3.12~3.
ol ratio 30 | 65 7 40 [ froperyet ]
. . Morphology, UL-84 vertical type,
Viscosity 600 200 l Tensile strenath J
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[Fig. 1] Flow Chart of Manufacture Process
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[Table 5] Formulation of Raw Materials

Sample | Polyure- Closite Closite . . . Sodium = silicate

Nop.' chne AICHS IMgO2 ] (@ 1y | (15) | Vermiculite] Perlite = [ Vermiculite| perlite
#1 100 - - - - } } } - -
) 70 30 - - - ; ; ; - -
#3 50 50 - - - - - ; R R
4 70 - 30 - - - - - - -
#5 50 - 50 - - - - - - -
#6 95 - - 5 - - - - - -
#7 90 - - 10 - - - - - -
48 95 - - : 5 - - - - -
#9 90 - - - 10 ; ; - - -
#10 95 - - - - 5 - - - -
#11 90 R R R R 10 ; ; R R
#12 95 - - - - - 5 - - -
#13 90 - - - - ; 10 ; - -
#14 70 - - - - - - 30 - -
#15 50 - - - - - - 50 - -
#16 675 ; ; ; ; ; ; 275 5 -
#17 45 - - - - ; ; 45 10 -
#18 67.5 - - - - ; ; 275 - 5
#19 475 R R R R ; ; 45 R 10
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[Fig. 31 Microscope photo of Manufacture Composite
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[Table 7] Results of Tensile Strength

Sample No. Tensile Strength

[Table 6] Results of UL-94 HF test 71 58

Sample No. UL-94 HF Test Level #2 1.11

#1 Fail #3 0.64

#2 HE-2 #4 0.94

#3 HF-1 #5 0.43

#4 HF-1 #6 0.46

#5 HF-2 #7 0.03

#6 HF-1 #8 0.66

#7 HF-1 #9 0.76

#8 HF-1 #10 1.93

#9 HF-1 #11 1.62

#10 Fail #12 1.85

#11 Fail #13 1.36

#12 Fail #14 1.31

#13 Fail #15 1.41

#14 HF-1 #16 1.11

#15 HF-1 #17 0.52

#16 HF-1 #18 0.64

#17 HF-1 #19 0.07

#18 HEF-1
#19 HF-1
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