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57 ABSTRACT 
Tack-free silicone gel moldings and methods of making 
such moldings are prepared by coating tacky silicone 
gel moldings with a silicone rubber particles, having an 
average diameter less than about 1 mm. 
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TACK-FREE SLICONE GEL MOLDINGS 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to tack-free silicone gel 

moldings. 
Silicone gels have an excellent heat resistance, cold 

resistance, vibration resistance, shock-absorption capac 
ity, etc., and they have found use in various applica 
tions, for example, as shock-absorbing materials, be 
cause of these properties. Unfortunately, silicone gels 
are initially tacky, which imposes numerous limitations, 
for example, a silicone gel will adhere to other materials 
and to itself when used as a molding. Accordingly, it 
would be desirable to develop a silicone gel molding in 
which the surfaces of the silicone gel are tack-free. 
As a method for solving this problem, it has been 

proposed that the surface of the already prepared sili 
cone gel molding be treated with a curing agent for 
silicone gels in order to form a cured silicone rubber 
covering layer at the surface of the silicone gel molding 
(refer to Japanese Patent Application Laid Open No. 
61-51035 and Japanese Patent Publication No. 
59-30932). 
However, such surfaces still exhibit a not inconsider 

able stickiness, causing them to be less than entirely 
satisfactory as tack-free silicone gel moldings. 
The present inventors achieved the present invention 

as a consequence of extensive research with a view to 
solving the problem under consideration. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a 35 
silicone gel molding which not only retains the shape of 
the silicone gel molding, but which also has a tack-free 
surface. - 

That is, the present invention relates to tack-free 
silicone gel moldings having the characteristic that the 40 
surface of a tacky silicone gel molding is coated with a 
particulate having an average diameter not larger than 1 
mm comprising silicone rubber particles. 

DETALED DESCRIPTION OF THE 
INVENTION 

To explain the preceding, silicone gel in the sense of 
the present invention is a silicone which consists princi 
pally of organopolysiloxane, with the latter being cross 
linked to give a partial three-dimensional network 50 
structure. As a result, deformation and limited fluidity 
appear upon the application of stress. It generally has a 
hardness not greater than 50 as obtained on an ASKER 
C (E) Hardness Tester, a spring-type hardness tester, 
available from Kobunshi Keiki Corporation, Japan, for 
measuring hardness of plastic erasers according to Japa 
nese Industrial Standard (JIS) S 6050-1983. Also, the 
silicone gel generally has a hardness not greater than 
zero as measured on a spring-type hardness tester for 
measuring the hardness of vulcanized rubbers accord 
ing to Japanese Industrial Standard (JIS) K 6301-1975. 
Silicone gel moldings within the scope of the present 
invention encompass any moldings of a silicone gel as 
described above, and the shape and size are not specifi 
cally restricted. For example, sheets, blocks, spheres, 
and irregular shapes are included in this regard. When 
the tack-free silicone gel moldings of the present inven 
tion are used as shock-absorbing materials or as organic 
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2 
resin-modifying additives, spheres having average di 
ameters in the range of 0.1 to 20 mm are preferred. 
The particulate used in the present invention func 

tions to render the surface of the silicone gel molding 
tack-free while at the same time maintaining the mold 
ing's shape. The average diameter of the particulate 
must not exceed 1 mm, and of course must be smaller 
than the average diameter of the silicone gel molding. 
When this average diameter exceeds 1 mm, the surface 
of the silicone gel molding will be rough, and the partic 
ulate is easily shed from the silicone gel molding. 
The particulate encompasses silicone rubber parti 

cles, silicone resin particles, inorganic particles, and 
organic resin particles, and silicone rubber particles are 
preferred among these based on the obtained perma 
nence and absence of tack. 
... With regard to particulate silicone rubber which 
comprises one type of suitable particulates, this is a 
particulate composed of silicone rubber and has an aver 
age diameter not larger than 1 mm, but preferably 0.1 to 
1,000 micrometers, and particularly preferably 0.1 to 20 
micrometers. No specific limitation applies to the sili 
cone rubber constituting the silicone rubber particles, 
and it may be, for example, a condensation-cured sili 
cone rubber as generated by a dehydrocondensation 
reaction, in the presence of a condensation-reaction 
catalyst, between a hydroxyl-terminated dior 
ganopolysiloxane and an organohydrogenpolysiloxane 
having at least 3 silicon-bonded hydrogen atoms in each 
molecule; an addition-cured silicone rubber as gener 
ated by an addition reaction, in the presence of a plati 
num catalyst, between an organopolysiloxane having at 
least two alkenyl groups in each molecule and an or 
ganohydrogenpolysiloxane having at least two silicon 
bonded hydrogen atoms in each molecule; or a radical 
reaction-cured silicone rubber as generated by the radi 
cal reaction in the presence of organoperoxide of dior 
ganopolysiloxane having vinyl groups at both molecu 
lar chain terminals and/or as side chains. The former 
two are preferred in the present invention for their ease 
of production. The silicone rubber particles can be pre 
pared by a number of methods, and this method of 
production is not specifically restricted. Methods for 
the production of the silicone rubber particulates are 
specifically exemplified as follows. 

(1) An addition-curing liquid silicone rubber compo 
sition (prepared from organopolysiloxane having at 
least two alkenyl groups, e.g., vinyl, in each molecule, 
organohydrogenpolysiloxane having at least two sili 
con-bonded hydrogen atoms in each molecule, and a 
platinum-type compound catalyst) is introduced into 
water or surfactant-containing water, and the water or 
surfactant-containing water is stirred in order to dis 
perse said silicone rubber composition into microparti 
cles and thus afford an aqueous dispersion of the liquid 
silicone rubber composition, The liquid silicone rubber 
composition is then cured by heating this aqueous dis 
persion. Alternatively, the liquid silicone rubber com 
position is cured into particle form by dispersing the 
aforesaid aqueous dispersion itself into water heated to 
at least 25 degrees Centigrade. 

(2) A condensation-curing liquid silicone rubber com 
position (prepared from organopolysiloxane having at 
least 2 hydroxyl groups at the molecular-chain termi 
nals, organohydrogenpolysiloxane having at least 3 
silicon-bonded hydrogen atoms in each molecule, and 
an organotin catalyst) is added to water or surfactant 
containing water, and the water or surfactant-contain 
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ing water is stirred in order to disperse said silicone 
rubber composition into microparticles and thus afford 
an aqueous dispersion of the liquid silicone rubber com 
position. The liquid silicone rubber composition is then 
cured into titanium dioxide, mica powder, talc, glass 
powder, etc.; particles obtained from organic resins 
such as (meth)acrylic resins, polystyrene resins, poly 
ethylene resins, polypropylene resins, fluororesins, ure 
thane resins, etc. 
The tack-free silicone gel moldings of the present 

invention are readily obtained by adhering a particulate 
as discussed above with an average diameter not ex 
ceeding 1 mm on the surface of the already molded 
tacky silicone gel molding. This adhesion is suitably 
carried out by, for example, coating, mixing, spraying, 
etc. 
The tack-free silicone gel moldings of the present 

invention as explained above do not adhere to other 
materials or to themselves, and thus are easy to handle 
and are suitable for use as shock-absorbing materials and 
vibration-proofing agents, and as modifying additives 
for various organic resins and rubbers. 
The present invention will be explained below using 

illustrative and reference examples, in which all parts 
and percentages are by weight. 

REFERENCE EXAMPLE 1. 
100 Parts hydroxyl-terminated dimethylpolysiloxane 

having a viscosity of 80 centipoise and an hydroxyl 
group content of 1.5 wt.% and 12 parts trimethylsiloxy 
terminated methylhydrogenpolysiloxane having a vis 
cosity of 10 centipoise and a silicon-bonded hydrogen 
atom content of 1.5 wt.% were combined and mixed to 
afford a mixture A. 

100 parts dimethylpolysiloxane as described above 
and 2 parts dibutyltin dioctoate were combined and 
mixed to afford a mixture B similar to the above. These 
mixtures A and B were placed in separate storage tanks, 
which were then cooled to -10 degrees Centigrade. 
100 Parts of each of mixtures A and B were conveyed to 
a static mixer (from Tokushu Kika Kogyo Kabushiki 
Kaisha, 10 elements) and mixed to homogeneity. This 
was then sent to a colloid mill, which was also charged 
at the same time with 1,000 parts water and 2.5 parts of 
a nonionic surfactant, ethylene oxide adduct of trime 
thylnonanol, Tergitol TMN-6 available from Union 
Carbide Corporation, New York, N.Y. An aqueous 
dispersion of silicone rubber particles was obtained by 
homogenizing at 1,400 rpm with a 0.1 mm gap. When 
the silicone rubber particles were recovered from this 
aqueous dispersion and their particle size measured, an 
average particle diameter of 5 micrometers was found. 

REFERENCE EXAMPLE 2. 
100 Parts dimethylvinylsiloxy-terminated dimethyl 

polysiloxane having a viscosity of 500 centipoise and a 
vinyl group content of 0.5 wt.% and 6 parts trimethyl 
siloxy-terminated methylhydrogenpolysiloxane having 
a viscosity of 10 centipoise and a silicon-bonded hydro 
gen atom content of 1.5 wt.% were combined and mixed 
to afford a mixture A. 

100 Parts dimethylpolysiloxane as described above 
and 0.6 parts isopropanolic chloroplatinic acid solution 
(platinum content=3 wit%) were combined and mixed 
to afford a mixture B. These mixtures A and B were 
mixed in a colloid mill as in Example 1 to prepare an 
aqueous dispersion of a liquid silicone rubber composi 
tion. This liquid silicone rubber composition was cured 
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4. 
by allowing the obtained aqueous dispersion to stand as 
such for 24 hours, thus to prepare an aqueous dispersion 
containing silicone rubber particles having an average 
particle diameter of 7 micrometers. 

EXAMPLE 1 
A mixture A was prepared by combining and mixing 

30 parts dimethylvinylsiloxy-terminated dimethylpoly 
siloxane having a viscosity of 1,000 centipoise and a 
vinyl group content of 0.25 wt.%, 70 parts dimethyl 
vinylsiloxy-terminated dimethylsiloxane-methylvinyl 
siloxane copolymer having a viscosity of 1,000 centi 
poise and a vinyl group content of 0.5 wt.%, and 1.5 
parts trimethylsiloxy-terminated methylhydrogen 
polysiloxane having a viscosity of 5 centipoise and a 
silicon-bonded hydrogen atom content of 0.8 wit%. A 
mixture B was prepared by combining and mixing 30 
parts dimethylpolysiloxane as described above, 70 parts 
dimethylsiloxane-methylvinylsiloxane copolymer as 
described above, and 0.6 parts isopropanolic chloropla 
tinic acid solution having a platinum metal content of 3 
wit%. 
A liquid silicone gel composition was prepared by 

conveying these mixtures A and B to a static mixer 
(precooled to -10 degrees Centigrade) using pressure 
delivery pumps and by mixing mixtures A and B at a 1:1 
weight ratio. 

100 Parts hot water and 1 part of a nonionic surfac 
tant, ethylene oxide adduct of trimethylnonanol, Ter 
gitol TMN-6 available from Union Cabide Corporation, 
New York, N.Y., were placed in a water tank equipped 
with a stirring paddle which would generate vortex 
flow at the center. These were mixed to homogeneity 
and the temperature was then adjusted to 80 degrees 
Centigrade. 
The silicone gel composition prepared as above was 

then cured by dripping it into the hot-water tank, and 
the cured product consisted of sticky silicone gel 
spheres. The aqueous dispersion of silicone microparti 
cles prepared in Reference Example 1 was sprayed 
using a sprayer onto these silicone gel spheres, followed 
by drying. 
The external appearance and physical properties of 

the resulting silicone gel spheres were examined, with 
the following results. 

External appearance 
True spheres with silicone rubber microparticles ad 

hered on the surface. 
Average diameter: 1.5 mm. 
Hardness of the internal layer of the spheres 
5 (Asker C) and 0 (JISA). 
Surface of the spheres: smooth and not sticky. 
Shedding of silicone rubber microparticles: none. 
Flowability: 25 degree angle of repose. 

Note: The angle of repose of the untreated silicone gel 
spheres could not be measured. 

EXAMPLE 2 

The silicone gel spheres obtained in Example 1 were 
immersed in the aqueous dispersion of silicone rubber 
microparticles prepared in Reference Example 2, re 
covered, and then dried in an oven at 80 degrees Centi 
grade to prepare silicone gel moldings whose surfaces 
were coated with silicone rubber microparticles. The 
obtained silicone gel spheres were true spheres and their 
surfaces were smooth and not sticky. The silicone rub 
ber microparticles did not fall off, and the silicone gel 
spheres did not stick to one another. 
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EXAMPLE 3 

100 Parts of each of mixtures A and B as described in 
Reference Example 2 were rapidly mixed in a mixer, 
and the mixture was defoamed, poured into a sheet 
molding form, and then allowed to stand for 1 day to 
afford a tacky silicone gel sheet molding. When methyl 
polysilsesquioxane powder with an average particle 
diameter of 10 micrometers was coated on the surfaces 
of this silicone gel sheet molding, the surfaces became 
tack-free and smooth, and did not adhere to each other 
or to other materials. Furthermore, the methylpolysil 
sesquioxane powder did not fall off. 

Because the tack-free silicone gel moldings of the 
present invention take the form of tacky silicone gel 
moldings whose surfaces have been coated with a par 
ticulate having an average particle diameter not larger 
than 1 mm and selected from the group comprising 
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6 
silicone rubber particles, silicone resin particles, inor 
ganic particles, and organic resin particles, it is charac 
teristic of such tack-free silicone gel moldings that their 
shape is retained while their surfaces are made tack-free 
at the same time. 
That which is claimed is: 
1. A tack-free silicone gel molding comprising a 

molding formed principally of a crosslinked organo 
polysiloxane having a partial three-dimensional net 
work structure and exhibiting limited fluidity and defor 
nation upon application of stress which is coated with 
aparticulate having an average diameter less than about 
1 mm, wherein said particulate comprises cured silicone 
rubber particles. 

2. A tack-free silicone gel molding as claimed in claim 
1 wherein said molding is spherical. 

is is 


