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VACSEAL

Vacsed! is a silicone based liquid resin system develqpédarily for sealing leaks in high
and UHV systems. It was reformulated to contairCtass 1 ozone depleting chemicals.
Vacsea! will seal leaks as large as 4 micron liters pepse on systems under evacuation.
The sealant will repair larger leaks if the systsrat atmospheric pressure. Weight loss and
vapor pressure characteristics are truly outstandiacsedl is extremely useful as a cement
for sealing all kinds of optical windows and CR&sg to wire feed throughs. It will
substantially reduce the IR reflectivity of metatsd will produce higher emissivity levels for
better heat transfer. The product can be usedhéoséealing of Brewster windows for lasers.
And it can be used for more mundane applicatioshk si8 the repairing of gauge tubes and
also vacuum feed throughs. Vacseal, when sprayedsoinface, "dries"” to a film that is
optically transparent and exhibiting optical prdjger generally characteristic of clear silicone
polymers.



The use of this product almost always results duced downtime, in some cases eliminates
the need for expensive "permanent” repairs, angceasion has been known to save an
experiment in progress (an argument for keepingesomhand, “just in case"). Vacseahs
major potential for application as an adhesivergenic temperatures as well as good
radiation resistance. The sealant's durability sulivive the environment of space without
adverse effect on the product or the spacecraft.ifSor vacuum systems, just about where
there is any kind of a joint is a potential apgiica for Vacseal.

Applicationsin space:

We are often times asked if Vacsew "qualified for use in space”. We wish we hazbhd
unambiguous answer to that question. Certainlyn efter long periods of time, there is no
weight loss of Vacseal. We have been told that ®acurrently is being used in space
applications, such as on board satellites. Wedhethat it has been "approved” by some of
the major firms in the aerospace industry. We alekit has been used on manned spacecratft.
However, we do not have any specific documentatbomhich we could point where such
usage has been documented. If you know of any dochmentation, we would be greatly
appreciative if you could share it with us, becawsevould be quite fast to put that
additional information up for others to read andwebenefit. So in the mean time, if you are
contemplating the use of Vacs®ah a space application, be sure you do the apjatepevel

of testing to make certain that Vac$eatould indeed work in your particular application.

Temperature Extremes

One can assume product use to be in the temperange of -200 to 450°C. At or about
400°C, in air, Vacse8Iwill start to oxidize, ultimately leaving only ahite powder, but in
vacuum, where there is no oxygen, it can be exgdoteperate up to about 450°C. We do
not recommend taking the material to such extrelmgtsywve have been told that others have
found success, even at those temperatures. Asamtiother materials selection, some
amount of testing must be done on the customed'scevalidate that the product will indeed
work in your specific application. We don't wanistto sound like a major disclaimer, but we
feel we can not over-stress the importance of tis¢ocner making the final decision as to
suitability, a decision being the result of yourrotesting.

The high temperature characteristics reported fséal are possible because the product is a
unique silicone and is not an epoxy or other orgaased system which would degrade at far
lower temperatures.

Vacseal® has application as an adhesive at cryodgemiperatures as well as good radiation
resistance. The sealant's durability will survilre énvironment of space without adverse
effect on the product or the spacecratt itself. @hed product will withstand repeated
temperature cycling from liquid helium to 450°C.

Adhesion considerations:

Vacsea! will adhere literally to everything.....except,\as like to say, "running water".
Obviously, there are differences in adhesion betvggterent materials, but for the most part,
the adhesion is quite good on virtually all solinifaces. But again, we have not tested the
adhesion parameters on different materials quaingtg, so if adhesion is an important issue,
be sure you devise your own kind of system-spetgfit to make sure that Vacsea indeed
going to be the appropriate solution for your martr application. Just remember that
Vacsea! was formulated to be a vacuum leak sealant, retifigally as an adhesive, but as
we have learned over the years, a significant nummbeur customers are indeed using it as



an adhesive. Unfortunately, because of the widerdity of applications, we really don't have
further information on the use of Vacs®ak an adhesive. If you think you have such an
application, we can only suggest that you mighttvwanry it and after the appropriate testing,
make some determination if it is the right "solatidor your specific case.

Use with hydrogen:

Vacsea! has been used to make seals for hydrogen gas basl also be used to contain
liquid hydrogen. The real question though is novil weloes do this and on that point we
have difficulty giving an unambiguous answer. Watky container there will be some kind of
leak rate, and this is going to be no exceptiohjribat least some applications, the use of
Vacsea! seems to be quite acceptable.

Usein threaded joints:

Assuming the application is with a UHV (ultra highcuum) system, and of course, the use of
such joints in a UHV system is generally discouchge theory it could be used. Indeed
Vacsea! has been used with threaded joints but not for Wgplications. The connection
must be made "wet" and once the VacSéals started to cure, making the joint will become
all that much more difficult, and the end resulll wrobably be found to be less than
satisfactory. The reason is that VacSealres by evaporation of the solvent, yet some aou
of solvent is required to make the polymer flonad&juid into the crevices of the joint. High
vacuum joints pose particularly frustrating issugsce the tendency is for the curing to begin
at the outside and progress inward. The curedgodi the joint then acts as a barrier to the
further evaporation of the solvent, and the resutat there is a very slow rate of solvent
evaporation for a very long time, possibly years.

Removal of Vacseal:

Unlike other vacuum sealing products, the resulpatymer formed can be removed with a
number of hydrocarbon solvents. The uncured polyraarbe wiped away or other wise
removed with toluene, where as the cured polyneprires something stronger, such as
methyl ethyl ketone (MEK), or in extreme cases,hyleine chloride. For applications not
requiring high cleanliness, many common paint oqleer thinners will work equally as well.
However, common sense must always prevail, artkiftacsedl is to be removed from a
plastic substrate, for example, then some care#iing must be done first, in order to make
sure that the solvent does not damage the undgnbyastic.

Product shelf-life and stability:

Vacsea! has a limited shelf life. On the shelf while siillunopened bottles, and being stored
at room temperature and out of direct sunlight stelf life could be expected to be a
minimum of three years. However the liquid prodaaguart cans has a shelf life of only
three months. Hence be sure to give serious thdoghe purchase Vacs&ah bulk

guantities. Unless the product is destined foralsest immediately, we would recommend
the purchase of the smaller bottles instead ointieidual larger bottles or bulk cans. Shelf
life of the product in aerosol cans is less tha b bottles.



TYPICAL USES

Electrical
/ Feedthroughs
Glass to B e Flanges
Metal
Interfaces

Bellows

Viewports
Vacsed! is available in two forms, as an aerosol can &salia bottles. The product can

withstand repeated temperature cycling from liquetlum temperatures to 450° C over long
intervals of time.

Curing protocols and tips for successful application of the product

Some examples of curing conditions are given below:

300° C for 30-40 minutes
260° C for 1 hour

Room temperature: Very long cure time (days, maybeks)

Use of vacuum:

If one really has a system to which no (or very)ltnat can be applied, the curing process
can be accelerated via the use of vacuum. Thegpriscess involves an evaporation of the
solvent and anything done to accelerate that eatiparwill enhance the curing time. The
product was not designed in this way and the fimaperties, and the longevity of the seal
might not be as good if done this way but we meniti@s an option.

The curing of Vacse8lat the higher temperatures poses no particuldil@ms for most users
since for use in a UHV system, bake outs are nacgssiyhow. But once in a while,
guestions are asked about cure protocols at leewepératures. As a rough rule of thumb, for
every drop in temperature of 10° C, one could epestowing of about 10X in the cure rate.
Hence, dropping the cure temperature from 260° 256 C would increase the cure time
from 1 hour to ten ours and another 10° C drop4®® ZC, to 100 hours.

We are not sure that a cure at room temperaturédvio@upredictable from the Arhennius



kind of analysis just presented, but we do know Wesea! will cure after a very long time.

For someone wanting to do a room temperature ouride possible, they have to be prepared
to consider the following:

a) The wait could be days or weeks, perhaps longer.

b) The curing time will depend on the thicknesshef layer of Vacse&3lbeing used. A thinner
layer will cure in much shorter time than a thiclkayrer.

The curing mechanism of Vacseal, simply put, i$ tha solvent is driven off by heat, and the
polymer is left behind, forming the seal. The pewblis that cured polymer on the outside (in
other words a "skin" effect) prevents the transpod removal of solvent from the inside, so
complete curing takes a long time, and the efféth® vacuum makes it even more
complicated. Fortunately, the presence of a vacspeeds the curing time, which is
beneficial.

At temperatures below about 200°C it is difficatgredict the curing time, but it will
probably take several days before the sample isemeligh cured that it can be used.
Unfortunately, there have been situations wherethside cured well enough that solvent
remained within the polymer for many months, creaf continuing outgassing problem.
Because of the nature of the silicone, even whiy dured, it can have a somewhat "sticky"
feel to it, so air dried applications might havis ttame kind of "sticky" feel, when in fact the
cure cycle is more complete than it might at fagpear.

We do not recommend room temperature cures, trduptavas designed for higher

temperature cure protocols. But, when there ishmice in the matter, one will have to
display extraordinary patience........

Price (ex Kirchberg, plus MWST):
Spray can (454q): CHF 150.—

Liquid with brush applicator (85g): CHF 80.—

Order address:
Schaefer-Tec AG
Badimatte 21
CH-3422 Kirchberg

Tel. +41 34 423 7070
Fax +41 34 423 7075

ch@schaefer-tec.com



