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Abstract: In this study, mechanical properties and thermal stability of silicone rubber (SR) composites filled with various
inorganic fire-proof fillers and expandable materials were evaluated. A fire resistance tested by gas torch flame tests and
thermogravimetric analysis (TGA) of Mineral fiber/SR (F/SR) composites were superior to wollastonite/SR (W/SR) and
Mica/SR (M/SR) composites. W was well dispersed in SR observed by scanning electron microscope (SEM) and the
mechanical strength of W/SR composites was greatest analyzed by universal material analyzer (UTM). Expandable
graphite (EG)/SR composites had improved a fire resistance than that of expanded vermiculite (EV)/SR composites.
Especially, the fire resistance of EG/SR composite was superior to the EV/SR composite. However, the mechanical prop-
erties of EV/SR composites were only slightly higher than those of EG/SR composites.
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Table 1. Formulations of Fire-proof Silicone Rubber Composites
Composition (phr)
) Expandable materials
Sample code  Silicone Pt Curing Wolla- Mica Mineral
rubber catalyst agent stonite fiber Expanded Expandable
vermiculite graphite
W1 40 - - - -
w2 40 - - 5 -
W3 40 - - - 5
M1 - 40 - - -
M2 100 0.2 12 - 40 - 5 -
M3 - 40 - - 5
Fl1 - - 40 - -
F2 - - 40 5 -
F3 - 40 - 5
AEEM. 712 EX| SIGAE: A1 77 2mmé] Al9#A 2393 QG E AEE KS M 651B] B type 7FE02
sheetS 1300°Ce] 712~ BX] 9oz $Y B2 gfx AlE A AEIATE AEATES KS M ISO 774301 o] <
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Figure 1. Digital images of silicone rubber composites containing fire-proof fillers and expandable materials after gas torch flame test.

Table 2. Results of Silicone Rubber Composites Containing Fire-proof Fillers and Expandable Materials after Gas Torch Flame
Test

Pro Sam. gy w2 w3 Ml M2 M3 F1 F2 F3
Ceramization (6] (6] (0] (0] (0] (0] (6] O (0]
Crack (0] (6] X (0] X X (6] (6] X
Ash of exgandable X X o X X o X X
materials
AT (°C) 452 411 454 437 425 503 360 374 434
Results X X (0] X (0] (0] O (0] (0]
Ae AH7KE W2, M2, F2& T2 HlatEo] H]sl] ATV} 41 A7rek Al 15 B3Ae] ©E Aol WFEAE Hrt
~153°C Rtor] Behlel T 54S thh WRE E3E @ AT 3R 2Anc S5t S Selsn,
Zolck S, WATAL A/ AP 2R B o ARHOR vY e Feldn gwunt dele v%
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Figure 2. Heat insulation properties of fire-proof fillers/silicone
rubber composites.
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Figure 3. TGA curves of fire-proof fillers/silicone rubber compos-
ites analyzed in nitrogen.
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Table 3. Activation Energy of Fire-proof Fillers/Silicone Rubber Composites By Horowitz-Metzger Method
Pro Sam. wi w2 w3 M1 M2 M3 Fl F2 F3
T, (°C) 465.7 439.6 436.7 459.1 448.2 440.8 4439 4443 4273
Slope (107?) 1.114 1.082 1.043 1.116 1.120 0.998 1.282 1.080 1.069
E,. (kJ/mol) 50.6 46.3 43.0 49.7 48.5 42.4 54.8 46.0 43.7
Table 4. Average Vulcanization Properties and Modulus of Fire-proof Fillers/Silicone Rubber Composites
Sample W1 w2 W3 M1 M2 M3 F1 F2 F3
ML (dNm) 0.554 0.517 0.508 0.518 0.600 0.580 0.689 0.745 0.686
MH (dNm) 5.104 4912 4.542 4.161 4.344 4.119 5.191 5.206 5.077
AM 4.55 4.395 4.034 3.643 3.744 3.539 4.502 4.461 4391
too (s€C) 51.0 50.4 48.6 46.8 45.0 43.2 51.0 54.0 48.6
Tensile strength 6.28 6.43 472 5.63 5.30 4.14 4.06 3.93 3.63
(MPa)
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Figure 4. SEM images of fire-proof fillers/silicone rubber compos-
ites (left) and after gas torch flame test (right): (a) W1; (b) M1; (c)
F1; (d) F2; (e) F3.
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Figure 5. Rheograpic curves of fire-proof fillers/silicone rubber
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Figure 7. (a) Tensile strength; (b) tear strength; (c) elongation at
break of silicone rubber composites containing fire-proof fillers.
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