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atoms and where at least one of Rj-R4 is alkyl, aryl,
aralkyl, alkaryl having from 1 to about 30 carbon atoms
and being substituted with at least one group having
formula II:

1L
i
—O—C—ﬁ,—Rs
CH3

where Rsis H, alkyl, alkenyl or phenyl having from 1 to
about 6 carbon atoms. Of these acrylosilanes, preferred
species include those where Ri-Rj3 are the same or
different and may be methoxy, ethoxy, propoxy, etc.,
methoxyethoxy, butoxyethoxy, etc., methyl, ethyl, pro-
pyl, etc., and where R may be acryloxyethyl, acryloxy-
propyl, methacryloxypropyl, methacryloxybutyl, etc.
Those skilled in the art will appreciate that pluralities of
such acrylic substituents may be appended to R4 and
that others of the substituents on silicon, i.e. R1-R3, may
also be so substituted. Species such as 3-methacryloxy-
propyltrimethoxysilane and methacryloxypropyltris(-
methoxyethoxy)silane have been found to be most pre-
ferred for use in certain embodiments of this invention.

Another family of silane species which is useful in the
practice of this invention include those light polymeri-
zation silanes which have non-acrylic photochemically
reactive ethylenic unsaturations. Accordingly, such
family may be represented by formula I:

Ry . L
Rz—,Sli—R4
R3

where R1-R4 have the meanings suscribed to them pre-
viously and at least one of Ri-R4 has the formula:

—R¢—CH=CH> I
where Rg is alkyl, aryl, aralkyl, or alkaryl having from
1 to about 30 carbon atoms. While formula III discloses
a terminal ethylenic unsaturation, those skilled in the art
will easily recognize that compounds having internal
ethylenic unsaturations may also be suitable for the
practice of one or more embodiments of the present
invention. This family will be recognized to include
vinyl, allyl, and other ethylenically unsaturated silanes.
It should be appreciated that others of groups Ri-R3
may also include one or more of such reactive ethylenic
unsaturations.

Exemplary members of this family of polymerizable
silanes which is useful for the practice of the invention
include, for example, allyldimethylsilane, allyltriethox-
ysilane, allyltrimethylsilane, diphenylvinylethoxysilane,
divinyldiethoxysilane, phenylmethylvinylsilane, tetraal-
lyloxysilane, tetravinylsilane, trimethylsilylacetylene,
1-(trimethylsilyl)propyne, trivinylethoxysilane, trivi-
nylmethylsilane, vinyldimethylethoxysilane, vinylme-
thyldiacetoxysilane, vinylmethyl-diethoxysilane, viny-
loxytrimethylsilane, vinyltriacetoxysilane, vinyltrie-
thoxysilane, vinyltriisopropoxysilane, vinyltrimethox-
ysilane, vinyltrimethylsilane, vinyltriphenoxysilane,
vinyltris(2-methoxyethoxy)silane, and related species.

Those skilled in the art will recognize that the above
descriptions of silaneous materials suitable for use in the
practice of one or more embodiments of this invention
is, of necessity, limited. Those skilled in the art will
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understand that numerous ethylenically unsaturated
silane compounds exist which are photochemicaily
polymerizable. Such persons will easily be abie to ascer-
tain which of such compounds are suitable for mciusion
in one or more embodiments of the invention. Accord-
ingly, all such compounds may, prima facie, be used
therein. Furthermore, mixtures of two or more of such
silane compounds may be so employed.

Since most silane compositions available commer-
cially have been treated with one or more inhibitors to
suppress autopolymerization during storage, and since
such inhibitors have been found to retard or prevent
rapid photopolymerization, it may be necessary to re-
move most or all of such inhibitors from silane species
for use in the practice of this invention.

The polymerizable resins useful for the formuiation
of the polymerizable adhesives of this invention pretera-
bly comprise at least 20% by weight of at least one of
the silanes which have been described hereinabove.
Alternatively, it is possible for such resins to comprise
up to 100% of such silanes as well. Accordingiy,
amounts of silane varying from about 20% to about
100% by weight are preferred. More preferred are res-
ins employing from about 40% to about 95% by weight
of such silanes. Even more preferred are resins having
from about 60% to about 90% of such silanes.

It has been found to be especiaily preferred to empioy
amounts of silane in the adhesives of this invention
which are greater than about 30% by weight. Such
adhesives exhibit particularly good physical properties
at elevated temperatures. [t is even more preferred to
employ from about 60% to about 90% of such siianes
for high temperature fixturing and other uses.

The polymerizable resins used to formulate the poly-
merizable adhesives of this invention may, i addition to
the silane species, also contain up to about 80% of a
poymerizable, ethylenicaily unsaturated matenial which
does not contain silicon. Thus, from 0% to about 30%,
and preferably from about 5% to about 60% of such
ethylenically unsaturated, poiymerizable materials may
be added. It is even more preferred to empioy from
about 10% to about 40% of such compounds. Preferred
reactive, ethylenically unsaturated materials for the
practice of this invention inciude the acrylic, meth-
acrylic, ethacrylic, etc. esters of various alcohois and
other hydroxyl containing polymers and prepolymers.
Also useful, are vinyl, allyl, styryi, “enyl”, “dieny(”,
acetylenyl, and numerous other reactive, ethylemcaily
unsaturated species. Preferred for use for the practice of
the invention are the acryiic and lower alkyi acryiic
acid esters, such as the acrylates and methacryiates.
Exemplary species of this class include the acrylic,
methacrylic, etc. esters of materials having from | to
about 40 and preferably from ! to about 30 carbon
atoms. Such materials may be substituted with. mter
alia, hydroxyl, amino, thiol, halogen, and other func-
tionalities. Especially preferred exampies inciude the
esters of methyl-, ethyl-, isopropyl-, perfluoroocty!-,
hydroxyethyli-, 4-hydroxyphenyi-, aminoethyi-,
aminophenyl-, thiophenyi-, and numerous other alco-
hols. Preferred among these are the acrylic, meth-
acrylic, etc. esters of bisphenoi-A and its epoxy resins,
prepolymers and related matenals. The acrylic esters ot
2,2-bis(4-hydroxy-2,3,5,6tetrafluorophenyl)propane are
also preferred. Those skilled in the art will recogmze
that numerous other species are also suitable. Polymer-
izable, ethylenically unsaturated materials having two



