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Analysis of the Comfort of Flame-Retardant Silicone Foam for the Seat of
an Anthrop-Sensitive Engineering-Based Mass Transportation

Byung-Chul Kim*#, Hyeong-Sik Won**, SunHee Kim**', Kyung Who Choi*'

ABSTRACT: In this study, the performance of flame-retardant silicone foam was evaluated. Static characteristics were
analyzed through uniaxial compression and simple shear experiments, and the material constant was derived using
ANSYS. The static comfort evaluation index of silicone foam derived based on the experimental data was compared
with that of polyurethane(PU) foam. The accuracy of the material constantly derived through finite element analysis
was analyzed, and in this process, it was confirmed that the Ogden 2™ model was the most accurate and economical.
The parameter was obtained through the optimization process, considering the viscoelastic characteristics of the
specimen. The transmission rate characteristics in relation to external vibration frequency were analyzed using
polyurethane foam. As a result, at frequencies between 2-5Hz, the transmission rate was close to 1, but at 18Hz, it was
lower than 1. The behavior was similar to that of polyurethane foam.
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Fig. 1. Schematic of silicon foam
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Table 1. Specimen production mixing ratio (unit: wt%)

A B
B-300 - 30
OH-5000 50 -
Vinyl PDMS (GB reforming) 5 35
PMX-0930 12 -
ATH 30 -
TSF 484 - 12.5
D4 - 10
VII 1 -
Expandable Microsphere - 10
N-butyl alcohol 0.7
1-decanol - 0.3
Pt catalyst 1 -
retardant - 0.35
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Fig. 4. Result of uniaxial compression and simple shear test

Table 2. Static comfort rating index of silicone foam and PU foam

Soft Foam |Hard Foam| Silicone Foam
Hardness [N] 85.0 200.0 714
IHF 2.3 2.2 14.9
MIF 4.0 10.0 239
Sag factor 3.0 3.0 2.6
Hysteresis loss [%] 22.5 22.3 26.5
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Table 3. Ingredient constant of silicon foam

Table 4. RMSD between experimental data and FEM
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Table 5. Parameter Value of Silicone Foam
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Table 6. Comparison of Silicone Foam and PU Foam[10]

PU Foam Silicon Foam
Natural Frequency 5-10 10.05
Maximum transmissibility 2.0-3.5 2.46
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