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Polydimethylsiloxane (PDMS) polymers offer a unique 
combination of properties such as: 

• Extremely low Tg

• Release action

• High temperature and oxidation resistance

• Chemical resistance

• Vapor permeability and hydrophobicity

There are many applications in which these properties are 
desirable, but to take full advantage of them, these polymers 
need to be cross-linked into a network.

The condensation of silanol groups to form siloxane bonds is 
one of the most important classes of reactions used to cross-
link siloxanes in commercial applications. In practice, the 
systems are derived from the use of silanol-terminated PDMS.

A typical system contains silanol-terminated PDMS, a cross-
linker and a catalyst. Reinforcing fillers and other additives 
may be added depending on the application. Upon cure, 
these systems can yield lightly cross-linked silicone films 
capable of dissipating normal and shearing stresses at high 
temperatures (as in release coating applications), as well as 
tough and flexible silicone elastomers with excellent retention 
of their elastic properties over a wide temperature range.

In general, high-molecular-weight silanol-terminated PDMS 
will yield elastomers with higher strength than low-molecular- 
weight polymers. As expected, the incorporation of reinforcing 
fillers such as fumed silica (up to 40 wt %) onto surface areas 
at 150 to 300 m2/g will improve the mechanical properties of 
the elastomers and affect the flow properties of the system.

Introduction of a trifunctional molecule to the system will 
produce a three dimensional network. Tri- and tetrafunctional 
cross-linkers, such as trialkoxysilanes (R'Si(OR")3), enable 
moisture-cure capability upon exposure to air. The alkoxy 
functionality is hydrolyzed to form silanol and the 
corresponding alcohol. The silanol can then condense with 
the PDMS SiOH-terminated polymer and produce a cross-
linked network.

Suitable catalysts for a two-part system using this chemistry 
are tin carboxylates. One part would typically contain the 
silanol-terminated PDMS and the other the cross-linker and 
catalyst. Both parts are mixed at the application stage.

A one-part system can be produced by reaction of an SiOH-
terminated PDMS with an excess of a trialkoxysilane (e.g. 
MeSi(OMe)3) to produce a PDMS polymer with hydrolyzable 
end-groups of the form SiMe(OR)2. This polymer, in combination 
with an organotitanate catalyst, can produce a stable one-part 
formulation that will cross-link when exposed to moisture 
after application and without its packaging.
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LIMITED WARRANTY INFORMATION – PLEASE READ CAREFULLY 

The information contained herein is offered in good faith and is believed to be accurate. However, because 
conditions and methods of use of our products are beyond our control, this information should not be used 
in substitution for customer’s tests to ensure that our products are safe, effective and fully satisfactory for 
the intended end use. Suggestions of use shall not be taken as inducements to infringe any patent. 

Dow’s sole warranty is that our products will meet the sales specifications in effect at the time of shipment. 
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