
IN THE UNITED STATES DISTRICT COURT 
FOR THE WESTERN DISTRICT OF PENNSYLVANIA 

SUMMARY NOTICE OF PROPOSED SETTLEMENT OF  

CLASS ACTION AND HEARING ON SETTLEMENT APPROVAL 

TO: ALL PERSONS (EXCLUDING GOVERNMENT ENTITIES) WHO PURCHASED NBR IN 

THE UNITED STATES DIRECTLY FROM ANY DEFENDANT AT ANY TIME FROM 

JANUARY 1, 1995 THROUGH DECEMBER 31, 2003. 

YOU ARE HEREBY NOTIFIED, pursuant to an Order of the United States District Court for the 
Western District of Pennsylvania, that a settlement of this class action litigation, brought on behalf of 
direct purchasers of acrylonitrile butadiene rubber (“NBR”) and alleging a conspiracy to fix NBR prices in 
the United States, has been reached with defendants Zeon Chemicals Inc. and Zeon Chemicals L.P. 
(“ZCLP”).  The settlement is for sixteen million dollars ($16,000,000), and requires ZCLP and Zeon 
Corporation to cooperate in prosecuting claims against the remaining defendants.  

The Court will hold a hearing on December 9, 2005 at 10:00 a.m. at the United States District Court 
for the Western District of Pennsylvania, Seventh Avenue and Grant Street, Courtroom 7A, Pittsburgh, 
Pennsylvania to determine whether the proposed settlement is fair, reasonable, and adequate such that it 
should be granted final approval.  The date and/or time of the Final Approval Hearing may change without 
further notice. 

The defendants in this action are: 

The rights and options available to members of the Class are discussed in the Notice of Proposed 
Settlement of Class Action and Hearing on Settlement Approval (“Notice”) which was mailed to potential 
Class members on or about September 30, 2005.  If you did not receive the Notice, you may obtain it at 
www.Gilardi.com or by writing to In re NBR Antitrust Litigation (Zeon), c/o Gilardi & Co., LLC, P.O. Box 
808071, Petaluma, CA 94975-8071. 

You may direct questions about the lawsuit or the settlement in writing to NBR Class Counsel at the 
following addresses: 

Do not contact the Judge or the Clerk of the Court. 

Dated:  September 20, 2005 BY ORDER OF:  
 Clerk of the United States District Court 
 for the Western District of Pennsylvania 
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Silicone rubbers, gels for electronic applications
By Susan J. Cassar

Wacker Chemical Corp., Wacker Silicones Division

Electronics are becoming more and
more important in our lives. We are sur-
rounded by laptop computers, cell
phones, PDAs and all sorts of automo-
tive electronic devices designed to orga-
nize, protect and enhance our lives.
Many of these electronic systems face
exposure to moisture, vibrations, chemi-
cals, road spray, etc. In order to remain
functioning in our busy, on-the-go lives,
a protective barrier is necessary to cover
the delicate electronic components pre-
sent in these devices. Depending on the

application, the method of applying the
barrier can be referred to as potting, en-
capsulating, conformal coating or seal-
ing.

Potting is a method where the elec-
tronic circuits to be protected are

placed in a housing. The material has a
viscosity such that it is able to flow into
the housing and cover the circuits. De-
pending on the viscosity of the materi-
al, it is either dispensed through a sta-

Executive summary
Electronic components are being integrated into a variety of new products

and applications. Some type of protection is required to ensure the necessary
lifetime of these components. Silicones are one type of chemistry that is readily
used to protect electronic components and circuits from various environmental
conditions.

This paper discusses the various application methods used to apply protec-
tive materials to electronic components and circuits. These application methods
include potting, encapsulating, coating and sealing. The paper goes on to dis-
cuss the most common types of silicone cure methods (i.e. addition cure and con-
densation cure) used in these applications.

TECHNICAL NOTEBOOK
Edited by Harold Herzlichh

tionary nozzle where the material flows
from the dispense point to cover the en-
tire surface or it is dispensed through a
mobile nozzle where the lines of mater-
ial flow together to form a smooth sur-
face. 

The thickness of the material can be
anywhere from a few mils thick to inch-
es thick. The thickness of the material is
determined by the housing and the haz-
ards from which the circuits need pro-
tecting.

Encapsulating is a method similar to
potting except the circuits to be pro-
tected are selected and coated individ-
ually and, therefore, do not require a
housing. Here it is important for the
material to flow enough so that it cov-
ers the material without flowing and
covering adjoining circuits that need to
remain uncovered. Often times a
thixotropic material is used for this
purpose. 

In a thixotropic material, the viscosity
is varied by shear strength. When the
material passes through a small dis-
pensing nozzle, the shear forces lower
the viscosity of the material so that it is
flowable. When the shear force is re-
moved from the material, i.e. after it
leaves the dispensing nozzle, the viscosi-
ty of the material rapidly rises and the
material ceases to flow.

Conformal coating is a method where
a layer of material is applied by spray-
ing, selective spraying, brushing or
dipping. Conformal coating can be
used on electronic circuits without the
need of a housing. The thickness of the
coating is determined by some extent
to the application method used. A fine
coating of 1-5 mils can be applied by
spraying. 

Selective spraying is similar to en-
capsulating where certain circuits are
protected without coating an entire cir-
cuit board. Brushing and dipping re-
sults in coatings that are thicker and
less uniform. To a certain extent, mate-
rial applied by brushing and dipping
also can be used to selectively coat cir-
cuits.

Sealing is used either alone or in con-
junction with the previous methods. A
bead of material is placed around the
edge of the housing and used to seal a

cover to the housing to prevent the in-
troduction of moisture, dirt or chemi-
cals into the housing and in contact
with the electronic components. The
material may be cured before or after
the cover has been attached to the
housing.

The most common silicone systems
are addition cure or condensation cure.
Other systems, such as free radical cure,
although common in silicone chemistry
are utilized less frequently in electronics
applications.

Addition cure systems most often are
used for potting and encapsulating ap-
plications. Addition cure systems are
typically two-part systems where one
part contains a vinyl base and platinum
catalyst while the other part contains a
silicone hydride. 

The viscosities of these systems are a
1:1 ratio, but can vary from 1:100 to
100:1. Mixing a two-part addition cure
system in non-standard ratios can result
in dramatically varied cured properties
including hardness, tensile strength and
adhesion. The same two-part system
when varied in ratio can vary in hard-
ness, for example, from 60 Shore A down
to 30 Shore OO. It is possible to vary the
ratio of a two-part system so radically
that the material will not cure. Al-
though addition cure systems generally
are sold at only one ratio to create a
specified property profile, Wacker will
offer addition cure systems in non-stan-
dard ratios to best meet a customer’s re-
quirements.

It also is possible to create a one-
part addition cure system. In this type
of system the vinyl, silicone hydride
and catalyst are all present in one ma-
terial. To slow down the reaction be-
tween the vinyl and silicone hydride so
that the material has a usable working
time (i.e. shelf-life) it is necessary to
add an inhibitor to the system. Be-
cause the vinyl and silicone hydride
are present in the same material, they
will react with each other to crosslink
the material even with the addition of
the inhibitor. The inhibitor merely
slows down the reaction so that the
material will last a reasonable time for
use. 

See Silicone, page 19
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The shelf-life of the material is con-
trolled by the amount of inhibitor pre-
sent and is balanced by the cure time re-
quirements. These systems are
temperature sensitive so it is recom-
mended that all one-part addition cure
systems are stored at refrigerated tem-
peratures to assist in slowing down the
reaction and extending the working
time. 

Working time for this material is not
restricted to a standard shelf-life, but
rather to the time where the viscosity
of the material continues to be such
that it is able to be processed by the
customer. The colder the temperature,
the longer the material will last. Freez-
ing does not negatively affect these ma-
terials, but closed containers should be
allowed to come to room temperature
before use.

Typically when a material’s hard-
ness falls in the Shore A range, it is
referred to as a rubber. If a material is
so soft as to not be measured on the
Shore hardness scale, but rather by
penetration, then it is referred to as a
gel. 

Penetration tests can be conducted in
one of two ways. Penetration is either
the resultant force when a specified
probe is inserted into the material to a
given depth or the distance a probe of a
specified weight travels into the materi-
al. In the first case, the higher the re-
sult, the harder the material. In the sec-
ond case, the higher the result, the
softer the material. Materials falling
into the Shore OO hardness scale are ei-
ther referred to as tough gels or soft rub-
bers. 

One drawback to addition cure sys-
tems is their ability to be inhibited. The
presence of sulfur or by-products from
condensation cure systems, for example,
can prevent addition cure systems from
curing completely.

Condensation cure systems, or mois-
ture systems, also can come in one-part
or two-part systems. They generally fall
in the Shore A hardness range. In a two-
part system the base material is a hy-
droxy-terminated polymer which reacts
with a silicate in the presence of a tin
catalyst. 

Unlike an addition cure system, all
condensation cure systems give off a
by-product. In the two-part condensa-
tion cure system, the by-product is alco-
hol. 

Also, temperature is not a significant
factor in the cure time of the material
as it is for an addition cure system,
rather it is the moisture, or ambient hu-
midity, that regulates the cure time.
The lower the available moisture, the
longer the cure time and alternatively,
the higher the moisture, the shorter the
cure time. 

While it is possible to have too little
moisture present for the material to
cure, it also is possible, albeit rare, to
have the material not cure due to too
much moisture present. In this case the
excess moisture causes “vapor lock”
where the by-products are unable to es-
cape to allow more moisture to pene-
trate and create a cure through of the
material.

One-part condensation cure systems
work in a similar way to one-part addi-
tion cure systems where all components
needed for cure, except ambient mois-
ture, are present in one system. For
these products it is as essential to keep
the material from moisture to prevent
premature curing as it is to keep one-
part addition cure systems from elevat-
ed temperatures. 

The types of one-part condensation
cure systems are named by the type of

Silicone
Continued from page 16

by-product they release during cure,
such as amine, oxime, alkoxy (alcohol)
and acetoxy (acetic acid). Due to their
acidic nature, acetoxy systems are not
recommended for use in electronics ap-
plications.

One drawback of condensation cure
systems is their tendency toward
shrinkage. Unlike addition cure sys-
tems where the shrinkage is consider-

ably less the 0.1 percent, condensation
cure systems can experience shrinkage
from 0.5-2.0 percent. All one-part sys-
tems also use tin as a catalyst except for
amine systems, which are sufficiently
reactive without the addition of a cata-
lyst. 

Another drawback to condensation
cure systems is the potential for rever-
sion. Reversion is a process where the
material is subjected to a closed system,
the by-products have no means of escape
and can react back onto the silicone
backbone to break the crosslinking and
cause the material to experience a de-
cline in physical properties. However,
amine systems generally are not subject
to the reversion process.

UV cure systems are the most com-
mon form of free radical cure used in
electronic applications. They use a pho-
toinitiator in the presence of ultraviolet
light to crosslink a given material. The
length of cure time is controlled by the
type of light bulb used, the energy it
emits and the amount of photoinitiator
present. Because curing by ultraviolet
light is a surface effect, it typically is
used with thin-layer applications such

as conformal coating. 
It is possible to have a dual cure sys-

tem blending UV cure with a condensa-
tion cure. This gives the material the
ability to “shadow cure.” The material
exposed to UV light will cure by free
radical, and the material not exposed to
UV light (i.e. material which is in the
shadow of components or has flowed un-
der components) will cure by condensa-
tion.

To sum up, there are many different
types of cure systems available for ap-
plications in the electronics market,
each with its own strength and weak-
ness. Wacker’s strength lies in our sleek
product line. Each customer’s applica-
tion is evaluated and assessed for its
particular needs. Modifications can be
made to existing products to optimize
their performance for each individual
customer.
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