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8 oF @ AgE F2 14T kA, E , AE oR2E 9 Enter 7] SjEE2 @2 4F] FofollA
A8 2MEA Wi f-8otth AeE TRA = ARolA wWg Zu) 9 fr|™e] EAstlA HdTE
32t EAEA (V-silicone) 2 4715 &8t E24AE4E (OH-silicone)T} stolEzto|EE g
E2AE4E (H-silicone) 0] A49k0] #ASREgofe 7tu et W s FAlo] oA A xsi3Th. o]
oF e Feo] Aol FokE A7 AAIRE FAET Wi ek Jioelth o Agjlo] AR H 7]
A A 24252 1.0 meg/g?] vinyl7|E 7F HE 20 Pa-s9] V-silicone¥t 0.4 meq/g2] 4715
P HX 50 Pa-s9] OH-silicone ¥ 7.5 meq/g® 3SlolEgto]=715 st X 0.06 Pas.9
H-silicone 2 Ag=o] it & Aolxe AelZe &7 2 3 0, 344 59 Wil o0&
Ael g2 FaA o] Fx 9 7AA A nAe dFS AT

e Sule AYE Ao diste] 0.5 wt%olH SRkt 22 HEo] OH-silicone®] H7h=
7] IR E5F Foln WA Wi HFAAFARE E2 HE O] V-silicone®] H7H=, I AR
ofyet A&k ZAAXITE SF-3 oA g2 HojE4A] HxA Y AUk, IR E 9 &S 7
0.58 g/em’, 3.51 kg/em® 9 176 %5 & 4 UUth 2 Hx A2 A 9 dFu} FHA
Al g2 FEA 9] 7142 B A7l 58T A= shath
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Abstarct : Silicone foam is very useful as flame resistant material for many industrial areas such
as high performance gasketing, thermal shielding, vibration mounts, and press pads. A silicone foam
was prepared through simultaneous crosslinking and foaming by hydrogen condensation reaction of
a vinyl-containing polysiloxane (V-silicone) and a hydroxyl-containing polysiloxane (OH-silicone)
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with hydride containing
imorganic filler at room temperature. This

LB et s

polysiloxane (H-silicone) in the presence of platinum catalyst and

more convenient process for silicone foam

manufacturing than the conventional separated crosslinking and foaming systems. Funtionalized
silicones we used in this experiment were consisted with a V-silicone containing 1,0 meg/g of

vinyl groups and a viscosity of 20 Pa—s, an OH-silicone with 0.4 meq/g of hydroxyl groups and a

viscosity from 50 Pa-s, and an H-silicone containing 7.5 meq/g of hydride groups and a viscosity
of 0.06 Pa.s. The effects of compositions of functionalized silicones and additives, such as catalyst

and filler on the structure and mechanical properties of silicone foam were studied.
0.5 wt% of Pt catalyst was enough to accelerate the foaming rate of silicone resins. The addition

of OH-silicone with lower viscosity accelerates the initial foaming rate and decreases the foam
density, but the addition of V-silicone with lower viscosity reduces the tensile strength as well as

the elongation. The final foam density, tensile strength, and elogation of silicone foam prepared

under the SF-3 condition increase maximum to 0.58 g/cm?’, 3,51 kg/cm

2, and 176 %, repectively.

We found out the filler alumina also played an important role to improve the mechanical

properties of silicone foams in our foaming system.

Keywords * PDMS, vinylsilicone, RTV, hydrogen, Silicone foam, alumina
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2.1, 48l M2

2 Scheme 1o Yetd Hie} 22 3712 F
7o A EZ4AE ARSI vinylZ]7 do
J= A 242 (V-silicone)= HE7F 20 Pa.so]
o vinyl &2 1.0 meq/ge] HES 37FA] £}
o] thE Mg EZLAE ZAE HRSARY] Ao]

o, hydroxylZ]7} gl Qe AgESFA
(OH-silicone) 9A]  HZ7F 50 Paso|d

hydroxyl FS 0.4 meq/g7t HEE 27179
A2 o A A4z A9 HRSA
o] Zolw, HAHspel wmE dod £ Sle
hydride & A2]Z42](H-silicone) FA| Hx
7} 0.06 Pasol™ hydride &2 7.5 meq/gs
7= HRSARS] AlE-S ARESHRIch Eoh, 75}
Zujjel Platinum(0)-1,3~divinyl- 1,1,3,3-
tetramethyldisiloxane complex solution¥} 2] 1]
Ql cyclohexylthiophthalimide= Aldrich
Chemical Aol AloFg Ttz ARgsiled, &3
A&+ powder JHIS] ALOs (2-3 pm)9} ¢t
Ql carbon black (2-3 gm)2 =4t GAbA|eFQ]
ofES Idl® ARESHTh.  Table 1o #3l wf
o o] W34 AeEez|et Aot 9 Tl
H-silicone®} of2] 7S wigtote] LA A
ZE 918 Part A} Part BO| 7] 2AES Al
Z5to] Wi g Ak

Table 1. Basic compositions for silicone foams
preparation

Component Composition (g)
V-silicone 20.0
OH-silicone 60.0
Part silicone resin 20.0
A Filler 25
Catalyst 0.1
Pigment 1.0
V-silicone 10.0
OH-silicone 70.0
Part silicone resin 20.0
B Filler 25
H-silicone 10
Retarder 0.3
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Table. 2. Silicone foams Composition with various H-silicone concentrations
Component SH-1 SH-2 SH-3
Part B —
H-silicone (g) 5 10 20
Density 0.428 0.429 0.418
Tensile strength
(keg/cm?) 1.75 2.08 1.62
Elongation (%) 168 185 138
T2 42087 A7 WEkA] gttt A2 o 2.50, 2.08, 2.37 kgi/cm? o]x, AALL 150%,
&, Table 1o AR wiga|ql A2 o 185%, 163%5 UEtHSltt. 282o= Zul W
s 0.05 %o ZFuigold WAEZLZS Fol=d shefoll whetbA= =St Aaleo] 24 WS}
suete sasiad, ShAlE sster.
Zof ggel we YEsd WEA EW
Az@n 7 AR Fig. 3¢ Yebd viel o] &
ufe] ofo] He SC-19] 7|E 7|7k Hufgagel
c@m Coe ST =2 SC-29F SC-3¢] Hlaf sl Z closed
Taw| e cell& Bt 9.
£ 1m0 E-"_/ & 3
=3 ;
g 140 3 :'T -
~ : é« 24 i- B
120 {4 = 1
3 i) |
100 = i
0 100 200 300 400 g 1 :
Time (min) Ej :I
Fig. 1. Foaming rates of silicone foams with Z i
different amounts of catalyst: A; = 0 . ; L
SC-1(0.05 g), B; SC-2(0.1 g), C; ¢ 50 100 130 200
SC-3(0.2 g). Elongation (%)
o B Fig. 2. S-S curves of different silicone foams
Sl el wE AdelEax] YEA9] stress- with different amounts of catalyst: A;

200 EpdH wpel gom

Vg7t

strain curve= Fig.

SC-1, SC-2, SC-3 M=o o

SC-1, B; SC-2, C; SC-3.

Fig. 3. SEM images of silicone foams prepared with different amounts of catalyst:
A; SC-1, B; SC-2, C; SC-3.
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Fig. 4. Foaming rates of silicone foams with
different amounts of H-silicone: Aj
SH-1, B; SH-2, C; SH-3.
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SF6-1, 6-2, 6-3 Z¥Zt o QAFAF=rL 1.75,
2.08, 1.62 kg/cm? o]1l, dAlgo] 168, 185,
138 %5 Uetligitt. 2E84 22 H-silicone ¥
shgol et A Eet AMNEE Table 10 A
Al 712D w7 7R w29 EE 4 9l
At
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Fig. 5. S-S curves of different silicone foams

with different amounts of H-silicone:
A; SH-1, B; SH-2, C; SH-3.

Fig. 6. SEM images of silicone foams prepared with different amounts of
catalyst: A; SH-1, B; SH-2(SC-2), C; SH-3.
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3.4. OH-silicone?2| Ma|E4X| Yz HEF

HE7F 25 Passo] AEAEFo] OH-silicone 1
S o]g3sto] Table 4o vrepd vieb Zro] Part A
9] Base &Foll WIEE Fol -OH7|9 3ol
o] ujx= g2 Hluws) Hokot

A 229 e OH7|9] gFo] F71eeE
A7FEet d4lgo] FUkste Regg HAh
OH-silicone  19] $t=Fo]l aA Zpol7b Q&
SO1-59F SO1-109] 7% 7=l A4l
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—siliconex}e] 7t ¥h-gof WA ARgE o
TE o ITHY] gEeR wohHL
t, OH-silicone®] &2kl Wg &= &
7] 918t} Table 50 yepd viel Zo] H:vt

(¢

(eI
O o
< T

oy R

A

O

b
rol

Table 3. Mechanical properties of SS series silicone foams

Sample Part AB' Part l(?;rcl;?; Ten(ii:f/itr;%r)lgth Elongation (%)
SS-1 1.0 © 0.5 0.48 1.19 145
SS-2 1.0 : 1.0 0.47 1.33 148
SS-3 1.0 : 15 0.48 1.55 176
SS-4 1.0 1 2.0 0.45 1.58 176
SS-5 1.0 © 3.0 0.56 1.67 187
Table 4. Mechanical properties of SO1 series silicone foams
Component SO1-0 SO1-5 SO1-10 SO1-20
Part A OH-silicone 60 57 54 48
OH-silicone 1 0 3 6 12
Density 0.429 0.429 0.418 0.414
Tensile strength(kgy/cm?) 2.08 2.56 2.49 2.64
Elongation (%) 185 193 192 222
Table. 5. Mechanical properties of silicone foams with various OH-=silicones
Component Viscosity (Pa-s) Control SO1-5 SO2-5
Part A OH-silicone 50 60 57 57
OH-silicone 1 25 0 3 0
OH-silicone 2 11 0 0 3
density (g/cm?) 0.429 0.429 0.418
Tensile strength (kgi/cm?) 2.08 2.56 1.71
Elongation (%) 185 193 123
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g 2449 WIE HwsiiiTh
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o 2T dEelese Hsignh ole
OH-silicone 27F OH-silicone 1HEth Ax7F W
2 9 ANY EAFo] Wol FAF -OH719
gkl 7] gliEo® wobd = V-silicone
o] 7t Hrie OH-silicone¥te] WE7E Hrk
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3.5. V-silicone®| BXIZ M2 Ala|Z4X|
E

Table 69 A|A|gt vie} To] HHAAT7} Z+z

25 Pas, 10 Pass @ 025 Pasql Al £5H9|

R L s

V=silicone 1, V-silicone 2, V-silicone 3-& Part
Aol F7t= vigdste] o]Fo] A4 e
X = S AT

I A vinyl7]E st A2
7t EEaE daols & g3l |l
U wjg2 HErt 7P w2 V-silicone 15
were 497k g EoeE AEsh e wE
Agle] Zolrk Aol AUALR vinyl7|ete] whg
of "dagt AH3AS] Fo] thE V-siliconeo] H]
3 A7) fjgol -OH7I¢}t ¥ 4 &= AHst
Aol <ol W7 WjEoz Azt EFF Vinylo]
Hxrt Zotdas A7 Eet A4gol Hast
£ BE5S Heded A dojrt Folx|HA
AE7F fdashks Aer Holn, A= ZR2 A”I
oz Zito] doty AAMEE FAS| HAsheE
Ao

579 A=
PECIEE

o= Table 79 AAGE Hie} Zo] HHH
Z7F 10 Pa's®l V-silicone 28 ©]-83lA4 vinyl”]
o g wE W QP E H| Wl

Table 6. Silicone foams Composition with various V-silicone types

Component SV-0 Sv-1 SV-2 SV-3
V-silicone 20 16 16 16
OH-silicone 60 48 48 48
Part A silicone resin 20 16 16 16
V=silicone 1 0 20 0 0
V-silicone 12 0 0 20 0
V-silicone 3 0 0 0 20
Density (g/cm’) 0.429 0.423 0.423 0.475
Te“(sliz /zii;lgth 2.08 1.99 1.94 1.53
Elongation (%) 185 130 110 68

Table 7. Silicone foams Composition with various Vinyl concentration

Component SV-2 SV-2-5 SV-2-10 SV-2-20
V-silicone 20 19 18 16
OH-silicone 60 57 54 48
Part A — -

silicone resin 20 19 18 16
V-=silicone 2 0 5 10 20

density 0.429 0.423 0.417 0.423

Teni;/ itrfzr)lgth 2.08 2.12 2.28 1.87
Elongation (%) 185 160 161 143
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Fig. 7. Foaming rates of silicone foams with
different amounts of V-silicone 2: Aj
Sv-2, B; SV-2-5, C; SV-2-10, D;
SV-2-20.

Aol 18RS 9T S B A At
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2 ZASF-0)9] 54& glstaltt. Fig. 8olA =
£ He} o] SF-2% 20804 3082 Atolo] &
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L WHETE o) 7
P F 23 o PSP £ 24 2 808
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Fig. 8. Effect of filler on the foaming rates of

silicone foams: A; (SF-2) with and

B; (SF-0) without filler(Al,O3).
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Table. 8. Properties of silicone foams with various amounts of filler

ALOs; ALOs Density Tensile strength Elongation

Part A Part B (g/cm’) (kgi/cm?) (%)
SF-0 00 g 00 g - - -
SF-1 125 ¢g 125 ¢g 0.427 1.98 146
SF-2 250 g 250 g 0.429 2.08 163
SF-3 50.0 g 50.0 g 0.580 3.51 176
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