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Abstract: The importance of fire safety in public transportation has been increased. Among interior materials vulnerable
to fire, cushion materials made of polymer-based foam require high flame retardancy due to toxic gas generation and sec-
ondary propagation of flames. Since the silicone foam impregnated with the flame-retardant filler changes its mechanical
properties, a mechanical reliability analysis was performed on it. In order to predict the mechanical behavior of hyper-
foam, finite element analysis was performed using the Ogden model. In addition, parameters were obtained through an
optimization process in consideration of the viscoelastic properties of the specimen, and the transmissibility according to
the external vibration frequency were analyzed. As a result, it was observed that the external vibration frequency had a
high transmittance of 1 or more between 5 and 15 Hz, while exhibiting a transmittance of 1 or less at frequencies of 5

Hz or less and 20 Hz or more.

Keywords: hyper-foam, flame retardant, silicone foam, Ogden model, transfer.
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Table 1. Specimen Production Mixing Ratio (unit: wt%)

Foam A Foam B
Liquid silicone rubber 32-35 27-30
Inorganic flame retardant(ATH) 6-8 5-6
Intumescent flame retgrdant ) 15-18
(Expandable graphite)
OH-Polymer 19-22 17-20
H-Polymer 25-28 20-23
Vinyl-Polymer 17-20 12-15
Inhibitor 0.05-0.06 0.05-0.06
Platinum catalyst 0.5-0.6 0.5-0.6
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Figure 1. Schematics of (a) foam A; (b) foam B.

HY SM. 2= ¥ Mot AE: 950541382 KS M IS0
3386-2 : 2013 “1d WX IEA} AR 45 SH-HE 54
=4 o wEl RS A 7I(MTS 810, USA)E ARE-51ed
28EATE A =715 50x50x12.5(mm)o] L, A1 e
5 mm/min® & =43}t 22} QBN Jehe B4
21 Mullins effect(BH2 GIHE AAS| HaliM FLst &
T2 A T 75%71A 33 b F sk AIAE whESE
o 43|17 Hlo|ElE o]-&-3FiTt.

FEHTAIE2 KS M ISO 1827 : 2014 718 B &
24 IR - Tt o] ik H2 ke Ad REHAS =
7ol web JAYSIATHMTS 810). A1) =71 30%25%5
(mm)°]Z AlY £5E 4 mm/mine g 43Itk 100% A
WP E7HA] SAAL, A BF HEZo] "ojx= Ald
< A |8t AAES XY EFATHS Figure 2= @59t
SAIAH AN S JPshe Aol

SX SM. MEM EM BN B oM ARRE ANE F
2 AP A ANE Fo A E-S FIsl] Alzst
AT wEbA 2 AFeA ARSE AE F2 A8 54
AL ek AlE Fo] BdES 3 thaat o] AdE
Aol AMSH Hed BdlE A& ARSI TEY

N
—_

e sM gy )

F= E?Ll ;aiy(r)eial

Figure 2. Schematics of (a) uniaxial compression test; (b) simple
shear test.
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Figure 3. The schematic diagram of the transmissibility test.

Figure 4. Transmissibility test.
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Figure 5. (a) Data of uniaxial compression test; (b) data of simple
shear test.
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Table 3. Ingredient Constant of Foam A and B

Material Density ; _ _
name (kg/m*) #a G
1 0.041 3.444
Foam A 363
2 6.789x10™"° 40.449
1 0.021 4.345
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2 5.321x10? 36.560
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Figure 6. Finite element analysis of uniaxial compression test (a)
and (b); simple shear test (c) and (d) for Foam B.
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Figure 7. Results of the Experimental Data and Finite Element
Analysis in Foam B.
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Figure 9. Origin Fitting Results of Foam B.
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Table 4. Optimal Parameter Value of Foam A and B

Foam A Foam B
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o 1.91x10%-0.007i -4.58x10°-0.007i
I 1.91x10*+0.007i -4.58x10%+0.007i
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Figure 10. (a) Transmissibility according to the frequency of foam
A; (b) base acceleration and foam acceleration according to the fre-
quency of foam A.
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Table 5. Unique Frequency and Maximum Transmissibility of
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Foam A Foam B
Natural frequency (Hz) 12.9 114
Maximum transmissibility 12.4 14.6
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