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ABSTRACT

A fire-retardant coating material includes
a fluid intumescent material and refractory fibers
of various sizes dispersed or suspended therein
for particular applications. The fluid intumes-
cent materiasl includes a foaming agent, a blow=-
ing sgent gas source, a carbonific or charring
agent, a film-forming binder, a solvent and, in
some cases, a pigment or filler., The refractory
fivers consist of aluminum oxide, silicon dloxide,

and one or more other metal oxides,
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INTUMESCENT FIRE~RETARDANT
COATING MATERIAL

FIELD OF THE INVENTION
The present invention relates to a fire-
retardant composition which jnoludes a fluid
intumescent base material and a refractory
fibrous material dispersed therein to be used

as a protective coating for various substrates,

BACKGROUND OF THE INVENTION

Intumescent materials have been known
for many years and have been developed to the
point where some elaim to provide thermal pro-
teotion up to approximately 2000°F. However,
this is not a sufficliently high level of fire
protection in a number of environments, inclu=-
ding home, office, and {ndustrial applications.

Acoordingly, it is an object of the present
jnvention to provide an improved fire~retardant

coating material that 1s effective at continuous-
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ly-maintained temperatures at least as high
as 4000°F, and that can be used in a number
of different applications to protect various
types of substrates,

It is a further object of the invention
to provide an improved fire-retardant coating
material that has a fluid consistency and
inoludes a novel combination of an intumescent
material and refractory fibrous material dis-
persed therein, and wherein the size of the
fibers may be varied to vary the consistency
of the composition from a sprayable fluid to
& thick fluld which is applied by a trowel.

SUMMARY OF THE INVENTION
In the present invention, there is
provided a fire-retardant ocoating material
which includes a fluid intumescent material
and refractory fibers of various siges dis-
persed or suspended therein for partlicular
applications. The fluid intumescent material

jneludes a foaming agent, & blowing agent gas
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source, a carbonific or charring agent, a
f£ilm-forming binder, a solvent and, in some
cases, a pigment or filler. The refractory
fibers consist of aluminum oxide, silicon
dioxide, and one or more other metal oxides.

In certain applications, such as housing
and building frames to be coated, short refrac-
tory fibers having a bulk length of 1/32" to
1" are employed. In other applications, such
as commercial and industrial, longer fivers
are employed having a bulk length of 1" to 4"
%o provide a thicker coating consistency, whioch,
in some omses, c¢an be applied by using a trowel,
In applications such as interior finished sur-
faces and fabrics, milled fibers are employed
to provide a coating having a consistency which
can be applied by painting or spraying and pro-
vides a fine or smooth finish, whereas the
larger sige bulk fivers provide a somewhat
coarser finish or coating., In this manner,
different size bulk fibers are employed, depen-

ding on the substrate to be protected by the
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fire~retardant coating material of the present
invention.

The present invention provides superior
thermal protection at continuously-maintained

temperatures at least as high as 4000°F,

BRIEF DESCRIPTION OF THE DRAWLNGS

Further objects, features, and advantages
of the present invention will become apparent
upon consideration of the detalled description
of the presently-preferred embodiments, when
taken in conjunction with the acconpanying
drawings, whereins

Fig. 1 is a diagrammatic illustration of
the fire-retardant coating material of the
present invention applied to a substratep

Fig., 2 is a diagrammatic illustration of
what happens to the coating material during the
initial application of heatj and

Fig, 3 is a diagrammatic illustration of
what happens to the coating material after pro-

longed application of heat.
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DESCRIPTION OF PREFERRED EMBODIMENTS
OF THE INVENTION

In the present invention, in the preferred

embodiment, the fluid intumescent base material

oonsists of the followings

Sompound Range (by weight)

Foaming agent, suoh as mono=-
ammonium phosphate, diammonium
phosphate, ammonium polyphosphate,
or potassium tripolyphosphate, or
ocombinations thereof (inpowder

form or granules)

Carbonific or charring agent, such
as dipentaerythritol (DPE), polyol,
or chlorinated paraffin, or comblna-
tions thereof (granules)

Blowing agent gas source, such as
melamine resin, urea, or dicyandiamide
(granules), or combinations thereof
Film=forming binder, such as
polyvinyl acetate, acrylic resin,

10% to 40%

% to 3I5%

5% to 35%

1% to 50%
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vinyl sorylic resin, silicone

resin, epoxy, or polyurethane, or

combinations thereof

Solvent, such as water, alcohols, 10% to 6O%
napthas, or aromatle hydrocarbons,

or combinations thereof, to produce

a fluid oconsistency

Pigments, such as T10,, 2ZnO, 0% to 4O%
silicates, carbon black, lamp black,

phthalocyanine blue or green, fillers,

such as CaCO3 or barytes, or combina-

tions thereof

In the present invention, in the preferred
embodiment, the refractory or ceramic fibrous
materisl consists of fibers made of the follow-

ing compounds:
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Additional compounds which may be used in
the present invention in addition to the sbove,
are as follows: oxides of one or more metals,
such as boron, beryllium, hafnlum, magnesium,
caleium, strontium, barium, scandium, ytrium,
lanthenum, cesium, vanadium, niobium, tantalum,
chromium, molybdenum, tungsten, manganese,
cobalt, nickel, copper, zinc, lead, thorium,
and the like, Illustrative of the foregoing
oxides are BeO, Mg0, Ca0, Sr0, BaO, 8103, 1203.
Lan0ys Y203, Nay04, Tay04, Cr0,, HEO,, MoOy,
WO,, Fe0,, C0,0,, N1,05, Cuo, Zn0, and Cd0,

. )ﬁ{’{g’}

Compounda Range (by weight)
Aluminum Oxide (A1203) 4o% to 55%
Silicon Dioxide (810,) Lo% to 55%
Ferric Oxide (FoZOB) 0.,02% to 0,1%
Titanium Dioxide (T10,) 0.01% to 0.1%
Potassium Oxide (K,0) 0.01% to 0.1%
Sodium Oxide (Na,0) 0.1% to 0.3%
Zirconium Oxide (2r0,) 0.1% to 0.3%
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Other oxides that may be present in combina-
tion with one or more of the foregoing oxides,
are illustratively 8203 and P205.

In the preferred embodiment, the refrac-
tory flbrous materisl consists of at least alu-
minum oxide and silicon dioxide and one or more
of the above-listed compounds.

Depending on which refractory fibrous
material is used, the composition of the present
invention has a number of different applications
and uses,

For example, when the refractory fibrous
material is composed of milled fibers or small
granules, having a dlameter in bulk of 2 to 10
microns and a length in bulk of 2 to 35 microns,
the composition of the present invention pro-~
vides a finish which is smooth and is best suited
for painting or spraying on interior walls of
elevateros, houses, office buildings, and vehi~
cles, such as buses, planes trains, and cars,
or the like, Plgment of any desired color mey
be added for decorating purposes, In addition,
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elevator shafts, pipes, electrical cables,
ducts, fire doors, stalr wells, passageways,
boiler rooms, electrical closets, electrical
panel boards, and the like.

In the present invention, the combinae
tion of refractory fibrous material and intu-
mescent base material can be used as an ef-
fective fire-retardant material at continuocusly-
maintained temperatures at least as high as
3000°F, There is a preferred range of density
for fibers in the fire-retardant composition of
the present inventlon. For each one gallon of
intumescent base material, the range of fibers
%o be included (including milled fibers, short
fibers, and/or long fibers) is in the range of
one (1) ounce to eighty (80) ounces. In the
preferred embodiment of the invention, the
range s six (6) ounces to twenty (20) ounces
of fibers for each gallon of intumescent
material. And as explained herein, 16 ounces
of fibers for each gallon of {ntumescent material

is best sulted for a number of uses.

-1l =
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The following examples 1illustrate the

practice of this inventiont

EXAMPLE 1

A gallon of the jntumescent material
of the invention is mixed with 8 ounces of
milled fibers and 8 ounces of short strand
fivers (1/4" to 1/2" bulk length) using an
air jet. The composition 1is applied as &
coating to an aluminum sample 4" by 12" having
a thickness of 0,060". The composition is
applied to a thickness of 0.250" to only
one-half of one side of the aluminum sample.
A propane torch, having a flame temperature
of about 2600°F,, is applied for one (1) hour
to the surface of the aluminum sample covered
with the composition., The composition swelled
and became charred. After the test was con-
cluded, the charred composition was scraped off
and the aluminum sample observed. Both surfaces
of the aluminum were unaffected by the flame,

h
and the heat did not spread to the uncoated

-12 -
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area of the aluminum sample.

EXAMPLE I1IX
A gallon of the intumescent material
of the invention is mixed with 16 ounces of
milled fibers using an alr jet. The composi-
tion was applied to an aluminum sample and
tested in the same manner as described in
Example I, and the same results were achieved

as described in Example 1,

EXAMPLE III
A gallon of the intumescent material of
the invention is mixed with 16 punces of short
fivers (1/4" to 1/2" bulk length) using an
air jet. The composition was applied to an
aluminum sample and tested in the same manner
as described in Example I, and the same results

were achieved as described in Example I,
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EXAMFLE IV
A gallon of the intumescent material
of the invention is mixed with 16 ounces of
long fivers (1" to 4" bulk length) using an
air jet. The composition was applied to an
aluminum sample and tested in the same manner
as desoribed in Example I, and the same results

were mchieved as deserived in Example I,

EXAMPLE V

A gallon of the intumescent material of
the invention is mixed with 8 ounces of short
fibers (1/4" to 1/2" bulk length) and 8 ounces
of long fibers (1" to 4" bulk length) using
an air jet. The composition was applied to an
aluminum sample and tested in the same manner
as described in Example I, and the same results

were achieved as described in Example I,

-1l -
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EXAMPLE VI
A gallon of the intumescent material of

the invention is mixed with 8 ounces of milled

fibers and 8 ounces of long fibers (1" to 4" bulk

length) using an air jet. The composition was
applied to an aluminum sample and tested in

the same manner as described in Example I, and
the same results were achievd as described in

Example I,

EXAMPLE VII

A gallon of the intumescent material of
the invention is mixed with 8 ounces of milled
fibers, 6 ounces of short fibers (1/4" tol/2"
bulk length), and 6 ounces of long fibers (1"
to 4" bulk length) using an air jJet. The com=
position was applied to an aluminum sample and
tested in the same manner as descrived in Exam-
ple I, and the same results were achleved as
described in Ex:mple 1.

Fig, 1 illustrates how the composition
10 of the present invention operates when app=

1led to a substrate 12, such as wood, aluminum,

-~ 15 =
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steel, - fabric, or any other usage mentioned
herein., Composition 10 includes refractory fi-
bers 14, in bulk, as described herein in accor=~
dance with the present invention, dispersed
within or mixed within the intumescent base
material 16, as described herein in accordance
with the present invention.

Fig. 2 1llustrates what happens when heat
initially reacts with the outer layer 1l6a of
intumescent materirl) and before the heat reaches
the inner layer 16b of intumescent material,
During this initia) stage of heat application,
the inner layer 16b is unaffected, dut the
outer layer l6a swells and expands as A result
of alr bubbles 16e¢ being formed., These air
bubbles 16c¢ build up an outer barfier to pro~

tect the substrate 12,
Fig. 3 1llustrates what happens when the

heat bullds up and reaches the inner layer 16b,
The inner layer 16b starts to swell and expand
as a result of alr bubbles 16d being formed

within the inner layer 16b, These air bubbles
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164 build up an inner barrier to protect the
substrate 12,

As heat continues to be applied to the
composition 10, the air bubbles l6c and 164
increase in number and in size until the aeir
bubbles engage the fibers 14, The fibers 1k
then interfere with the alr bubbles l6c and
164 continuing to increase in sige and thus
operate to limit or control their size. Thus,
in the present invention, more and smaller air
bubbles or air cells are formed, as compared
to intumescent materials in the prior art,
which typlcally have no restraints on the
inereasing size of the air cells belng formed,
As a result, in the prior art, the air cells
eventudlly become so large that they burst or
erupt, Such eruptions interfere with the ef=-
factiveness of the intumescent material., This
doos not happen in the present inventlon, since
fibers 14 1imit the size of the inner and outer
alr cells 1l6c¢ and 16d, thereby preventing their

eruption, so that the composition 10 provides a

- 17 =
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more effective fire-retardant barrier relative
to the substrate 12.

Generally, the coating compositions of
the present invention can be applied to any
substrate, and when heat is appllied at any
temperature in the range of 1200°F, and 1000°F .,
and higher, the coating will expand approximately
5 to 12 times the original thickness of the
coating that is applied to provide a superlor
thermal barrier relative to the substrate being
protected.

A latitude of modification, change, and
substitution is intended in the foregoing dis-
closure, and in some instances, some features
of the invention will be emploved without a
corresponding use of other features, Accor-
dingly, 1t is appropriate that the appended
claims be construed broadly and in a manner
consistent with the spirit and scope of the

invention herein,

-18 =
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WHAT IS CLAIMED ISs

1., A fire-retardant coating material,
comprisings

a) a fluid intumescent base material
having a foaming agent, a blowing agent, a
charring agent, a film-forming binder, and a
solventy

b) a refractory fibrous material dis-
persed in sald intumescent materialy

¢) sald refractory fibrous material con-
sisting of aluminum oxide (A1203) in the range
of bO% to 55% by weight, silicon dioxide (8102)
in the range of 40% to 55% by welght, and one or
more of the compounds selected from the group
consisting of ferric oxide (KOZ), sodium oxide
(NaZO). and zirconium oxide (Zr02). sald com~
pounds being in the range of 0.1% to 5.0% by
welighty

d) said refractory fibrous material
having at least short fibers with a bulk length
of 1/32" to 1"y

e) sald fire-retardant coating material
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for coating housing and building frames and
the like to render same highly fire resistant.

2, A fire-retardant material in accor-
dance with claim 1, wherein said foaming agent
i1s ammonium phosphate or ammonium polyphosphate.

3, A fire-retardant material in accor-
dance with claim 1, wherein sald blowlng agent
is melamine or urea.

4, A fire-retardant material in accor-
dance with claim 1, wherein sald charring agent
is dipentaerythritol (DPE) or polyol.

5., A fire-retardant material in accor-
dance with clalm 1, wherein said intumescent
base material includes titanium dioxlde (T102),
an ammonium phosphate compound, melamine resin,
DPE, and vinyl acetate or acrylic resin,

6, A fire-retardant material in accor-
dance with claim 1, wherein sald rofractory fib-
rous material consists of aluminum oxlde, sili-
con dlioxide, ferric oxide, and titanium dioxide,

7« A fire-retardant material in accor-

dance with claim 1, wherein said refractory
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fibrous material consists of aluminum oxide,
silicon dioxide, potassium oiide, and sodium
oxide,

8, A fire-retardant material in accor-
dance with claim 1, wherein sald refractory
fibrous material congists of aluminum oxide,
silicon diortde, ferric oxide, and zirconium
oxlde.

9, A fire-retardant materlal in accor-
dance with claim 1, wherein said refraotory fib-
rous material consists of aluminum oxide, sill-
con dioxide, titanium dioxlde, and zirconium
oxide.

10, A fire-retardant material in accor-
dance with claim 1, wherein sald refratory fibe-
rous material further includes milled fibers,

11, A fire-retardant material in accor-
dance with claim 1, wherein saild refractory fib-
rous material further includes milled fibers
and long fibers having a bulk length of 1" to A",

12. A fire-retardant material in accor-

dance with claim 1, wherein sald refractory ma-

-2l -
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terial is in the range of 6 ounces to 20 ounces
for each gallon of intumescent material.

13. A fire-retardent material in accor-
dance with claim 1, wherein sald refractory fiv-
rous material is in the range of 1 ounce %o 80
ounces for each gallon of intumescent materlial.

14, A fire-retardant materinsl in accor-
dance with claim 1, vhereln there are 16 ounces
of sald refractory fibrous materin) for enach
gallon of intumescent material,

15. A fire-retardant co&ting material,
comprisings

a) a fluld intumescent base material
having a foaming agent, a blowing arent, &
charring azent, a film-forming binder, and a
golvent)

b) a refractory fibrouvs material dis~
persed in said intumescent materialg

o) sald refractory fibrous material con-
sisting of aluminum oxide (A1203) in the range
of LO% to 55% by welpght, silicon dioxide (8102)

in the range of h0% to 55% by welght, and one

-22-
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or more of the compounds selected from the

group consisting of ferric oxide (Fezoa).

titanium dioxide (Tioz), potassium oxide (KOZ)'

sodium oxide (Nazo), and zirconium oxide (Zroz),

sald compounds being in the range of 0.1% to 5.0%

by weipghty

d) said refractory fibrous material having

at least long fibers with a bulk of at least 1"

e) sald fire-retardant coating materisl
having particular application for coating indus-
trial and commercial structurea and the like to
render same hi;hly fire resistant,

16. A fire-retardant material in accor=-
dance with claim 15, wherein saild foaming agent
is ammonium phosphate or ammonium polyphosphate,

17. A flre-retardant materlal in accore
dance with claim 15, wherein said blowing agent

is melamine or urea.

18, A fire~-retardant material in accor-
dance with claim 15, whereln sald charring agent
is dipentaerythritol (DFE) or polyol,

19, A fire-retardant material in accore

-23 -
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dance with claim 15, wherein said intumescent
base material includes titanium dioxide (Tioz),
an ammonium phosphate compound, melamine resin,
DPE, and vinyl acetate or acrylic resin,

20, A fire-retardant material in acocor-
dance with claim 15, wherein said refractory
fibrous material consists of aluminum oxlde,
gillcon dioxide, ferric oxide, and titanium
dioxlde.

21, A fire-retardant materlal in accor-
dance with claim 15, wherein sald refractory
fibrous material consists of aluminum oxlide,
silicon dioxide, potassium oxlde, and sodium
oxide.

22, A fire-retardant mateiidl in accorw
dance with claim 15, wherein sald refractory
fibrous material consists of aluminum oxide,
silicon dloxide, ferric oxide, and zirconium
oxide,

23, A fire-retardant material in acoor-
dance with claim 15, wherein sald refractory

fibrous material conaists of aluminum oxide,

7o
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silicon oxide, titanium dioxide, and zirconium
oxide.

24, A fire-retardant material in accor-
dance with claim 15, wherein sald refractory
fibrous materinl further includes milled fibers.

25, A fire-retardant noterial in accor-
dance with cladm 15, wherein s~id refractory
fibrous material further includes milled fibers
and short fibers having a bulk length of 1/32"
to 1",

26, A fire-retnrdant moterinl in scoor-
dance with cladm 15, wherein sald refractory mater=
101 i3 in the range of 6 ounces to 20 ounces for
each of intumescent material,-

27, A fire-retnrdant materisl in accor-
dance with claim 15, wherein sald refractory
fibrous material is in the renge of 1 ounce to
B0 ounces for each gallon of intumescent material.

28, A fire-retardnnt material in accor-
dance with claim 15, wherein there are 16 ounces
of sald refractory fibrous material for each

gallon of intumescent material.
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29, A fire-retardant coating material,
comprisings

a) a fluld intumescent base material
having a foaming agent, 2 blowing agent, a
charring agent, a fiim-forming binder, and a
solvent)

b) a refractory fibrous materinl dispersed
in sald intumescent materialy

¢) sald refractory fibrous material con-
slating of aluminum oxlide (A1203) in the range
of BO% to 55% by welpht, silicon dioxide (5102)
in the range of h0% to 55% by welght, and one or
more of the compounds anlected from the group
consisting of ferric oxlide (Feéoj). titanium
dioxide (Tioz), potassium oxide (KOZ)' sodium
oxide (NaZO), and zirconium oxide (Zroz). sald
compounds being in the range of 0.1% to 5.0% by
welghty

d) sald refractory fibrous materiml having
at least milled fivers with a bulk length of 2

to0 35 micronsy

e) snid fire-retardant coating material

- 26 =~
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for conting interlor finished surfaces of
homes, buildings, vehicles, elevators, and the
1ike, and to fabrics, to render same highly
fire resistant,

30. A fire-retardant material in accor-
dance with claim 29, wherein anid foaming apgent
13 ammoniym phosphate or armonium polyphosphate.

31, A fire-retardant material in accor-
dance with claim 29, whereln said hlowing arent
jg melamine or urea.

32, A fire-retordant material in accor-
dance with claim 29, wherein said charring agent
is dipentaerythritol (DPE) or polyol.

33, A fire-retardant material in accor-
dance with claim 29, whorein sald intumescent
base naterlal includes +itanium dioxide (Tioz),
an ammonium phosphate compotnd, melamine resin,
DFE, and vinyl acetate or acrvlic resin,

M, A fire-retardant raterial ln accor-
dance with claim 29, wherecin anid refractory
fivrous material consists of aluminum oxide,

silicon diexide, ferric oxide, and titanium

S o
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dloxide.

35, A fire-retardant material in sccor-
dance with claim 29, vherein srid refractory
fibrous material consists of aluminum oxide,
g11icon dloxide, potnosivm oxide, »nd sodium
oxide,

., A fire-retardsnt moterial in accor-
dance with claim 29, vherein nald refractory
fibrous naterial con~i1~ts of aluminum oxlide,
allicon dioxide, ferric oxide, and zirconium
oxide.

37. A fire-ret~rdsnt mat-rial in accor-
dance with claim 29, whorein said refractory flbe
rous material consiste of aluminum oxide, silicon
dioxide, and rirconium oride,

1, AN fire-retrrd-nt material in accor-
dance with clnim 29, vherein said refractory
fibrous materinl includes short fivters having
n bulk length of 1/32" tn 1",

39, A fire-retardont matorial tn accordancae
with claim 29, wherain anid refroctory fibrous

material &ncluvdesa short fibers having a hulk

- P8 -
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length of 1/32" to 1" and long fibers having
a bulk length of 1" to 4", |
40, A fire-retardant material in accore
dance with elaim 29, wherein said refractory
5 materisl is in the range of 6 ounces to 20
ounces for each gallon of fntumescent material.
41, A fire-retardant material in mccore
v dance with claim 29, whereln sald refractory

fivrous material is in the range of 1 ounce

10 to B0 ounces for each gallon of intumescent

material,

b2, A fire-retardant material in acoor-

dance vwith claim 29, wherein there are 16 ounces

T L Rt 2 W T =

of sald refractory fibrous material for each gnlloﬁ;
15 of intumescent materlal. 1

43, A fire-retardant material in accors

gi)—’

dance with claim 1, wherein sald short fibvers
have 8 bulk dlameter of 1/32" to 1/2%.
44, A fire-retardant material 1ln sccore '
20 dance with claim 15, wherein gald long fibers hav§f
a bulk dlameter of 1/4* to 1/2". 3

- 29 - r
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45, A fire-retardant material in acoor-
dance with claim 15, wherelin said long fivers
have a bulk length of 1" to 4".

46, A fire-retardant material in accor-
dance with claim 29, whereln sald milled flbers

have a bulk diameter of at least 2 microns,

- 30 - |
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