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FIELD OF THE | NVENTION This invention is directed to the use of qk@&%{gﬁ i
fire rates assenblies in building and construction applications i f Pﬂ’ :
fire endurance is required. Mire specifically, it is directed to

t hernopl astic or 5 thernoset articles that are filled with

I ntumescents. ‘A particular application, for exanple, is in fire rated door
assenbl i es. When such plastics are used as door frames for door assenblies,
and enployed in fire rated assenblies for such applications, they nmust neet

10 certain fire tests by maintaining a barrier to a fire on the

unexposed side of a door assenbly. They shpuld al so provide sufficient
structural integrity and, in sonme cases, be able to withstand a stream of

water froma fire hose, RUREIENDURANCE RETED PLASTIOARTICLES - rating
test. BACKGROUND OF THE | NFERTUSE INeFUIRE BRATEBt ASSEMBLIESOuUI | di ng and

construction applications that are required by law to be fire endurance
rated and, thus, requires one to enploy nore
FIELD OF THE TINVENTION
This invention is directed to the use of plastics
in fire rates assemblies in building and construction
applications in which fire endurance is required.
More specifically, it is directed to thermoplastic or
5 thermoset articles that are filled with intumescents.
A particular application, for example, is in fire
rated door assemblies. When such plastics are used as
door frames for door assemblies, and employed in fire
rated assemblies for such applications, they must meet
10 certain fire tests'by maintaining a barrier to a fire
on thé unexposed side of a door assembly. They should
also provide sufficient structural integrity .and, in
some cases, be able to withstand a stream of water
’f:om a fire hose, whicﬁ may be a portion of the fire
15 rating test.
B R OF THE I N
The use of materials in building and construction
applications that are required by law to be fire
endurance rated and, thus, requires one to employ more
20 traditional materials like steel, gypsum, concrete,
and the like. In order to proliferate the use of

plastics in building and construction applications,



20 traditional materials |like steel, gypsum concrete, and the |ike.
In order to proliferate the use of plastics in building and construction
appl i cations, 2 the issue of fire and or flammability perfornance mnust
be satisfied. Thus, one nmust address the fire endurance performance
of plastic articles used in such applications as door assenblies that

require fire 5 rati ngs according to standards |i ke Anmerican Society of
Testing and Materials (ASTME 152 "Fire Tests of Door Assenblies").

I n
order for a "fire-stop” material to work it nmust remain behind during
the test after the plastic has nelted away. 10 To the best of
applicant's know edge, no one has ever proposed the use of plastic
articles, i.e., thernoset or thernoplastic, for such applications as door
frames for fire théeilssaerofistiamdldms orOflamnabilityapekE6ginafbe w@st i ng
fire endurance rating. 15 Twenty (20) m nute rated door assenblies
(the m ni mum be satisfied. Thus, one must address the fire

endurance performance of plastic articles used in such
applications as door assemblies that require fire

5 ratings according to standards like American Society
of Testing and Materials (ASTM E 152 "Fire Tests of
Door. Assemblies") . In order for a "fire-stop"
material to work it must remain behind during the test
after the plastic has melted away.

10 To the best of applicant’s knowledge, no one has
ever proposedf.the use of plastic articles, i.e.,
thermoset or thermoplastic, for such applications as
door frames for fire rated door assemblies, or any
other application requiring fire endurance rating.

15 Twenty- (20) minute iated door assemblies (the minimum
performance level) can have frames made of heavy‘ﬁood.
'Typically, rated door frames are made of steel and are

"of very specific designs. Steél frames have
difficulty passing the ASTM E 152 protocol because of

20 warpage under the influence of intense heat. Steel
and heavy wood frames are of special designs for the
purposes of meeting the requirements of ASTM E 152 and
have, in some instances, used intumescent fire-stop
materials to supplement sealing areas, but not as the

25 primary means of achieving structural integrity during



~

per formance Ievei) can have franes nmade of heavy wood. Typically, rated
“door frames are made of steel and are of  very specific designs. .

Steel frames have difficulty passing the ASTM E 152 protocol because of
20 war page under the influence of intense heat. Steel and heavy wood
frames are of special designs for the purposes of neeting the requirenments
of ASTM E 152 and have, in sone instances, used intunmescent fire-stop
materials to suppl enent sealing areas, but not as the 25 primary means
of achieving structural integrity during 3 the test exposure nor are

t hey considered as the primary neans of fire-stopping a door assenbly.
Current trends in the regulatory conmmunit® will require changes in the

testing protocol to include 5 positive pressure on the _ furnace side
of a test sanpl €he TeAEe a¥ROSIKe oNOFt caFe c Fhaht FPnsadesedpran| &he due to

war page, the new protocol will now further chall epnge steel by exploitin
anypogenings primary wmeans o€1€%re—stopp1ng a égkr assembf&. P g

Current trends in the regulatory community will
require changes in the testing protocol to include
5 positive pressure on the  furnace side of a test
sample. Since the use of steel 'currently causes
problems due to warpage, the new protocol'will now
further challenge steel by exploiting.any openings
caused by warpage. Current use of wood in 20 minute
10 door assemblies meets the protocol bf a very slim
margin and usually does not include the hose stream
portion of the test. The change to positive furnace
pressures will almost certainly'require the redesign,
if not the elimination, of wood frames in 20 minute

15 ~ rated door assemblies.

In additipn to these challenges, steel and wood
will have further difficulties in meeting .he water
hose sﬁream portion of the protocol. This requirement
further challenges. weaknesses in the system by

20 exploiting openings caused by warpage.

The problem that faces the industry is how EQ
achieve the use of plastics in applications where fire
endurance is required. In the ASTM E 152 test
protocol, the side of the assembly exposed to the test

25 furnace reaches temperatures as follows: at 1000° F at

S minutes, 1300° F at 10 minutes, 1550° F at 30



caused by warpage. Current use of wood in 20 m nute 10 door
"assenbl ies neets the protocol by a very slimmargin and usual Iy does not
i nclude the hose stream portion of the test. The change to positive furnace
pressures will alnost certainly require the redesign, if not the _
elimnation, of wood franmes in 20 m nute 15 rated door assenblies. In
addition to these challenges, steel and wood will have further difficulties
in meeting the water -hose stream portion of the protocol. This requirement
further chall enges weaknesses in the system by 20 expl oi ti ng openi ngs
caused by warpage. The problemthat faces the industry is how to achieve
the use of plastics in applications where &ire endurance -is required.
In the ASTME 152 test protocol, the side of the assenbly exppsed to the
test 25 f urBERIC9Ra8REs 3@nPAr-at uPESTasAgsRMbkes anre0MyrRicdlFrat 5
m nutes, 1300[err t 10 mnutes, _1550[err] F at 30 = mnutes and so
on. Door asserif gf’é’t%%i cH9 yannd 90 minutes duration. Since
plastic materials cannot withstand anywhere near the
temperatures required of the test, something must stay
behind to take the place once the plastié has melted
away on the fire exposed side or provide insulated
properties that protect the plastic on the unexposed
fire side in order to maintain structural integrity.
These materials must maintain a barrier to the fire on
10 the protected side of the assembly and in some cases
provide enough structural integrity to withstand the
hose streamlportion of the test.
' OF THE INVENTION
An object of this invention is to provide the
15 building and cqhstruction industry with a residential
or commercial construction assembly that utilizes a
plastic formed article. The plastics that can be
employed . herein are thermoset or thermoplastic
materials and may be formed by any of the known
20 plastic processes, such as, but not limited thereto,
molding, i.e., injection, compression, transfer, blow
molding, co-injection, etc.; extrusion, i.e., profile,
sheet, co-extrusion, eté.;. thermoforming; pultrusion,
etc. However, for simplicity purposes, thermoplastic

25 extrusion profiles, i.e., door frames, will be

referred to herein for the purposes of describing this



rated for 20, 45 and 90 m nutes duration. Since plastic materials cannot
‘Wi t hst and anywhere near the tenperatures required of the test, sonething
nmust stay 5 behind to take the place once the plastic has nelted away
on the fire exposed side or provide insulated properties that protect the
pl astic on the unexposed fire side in order to maintain structural
integrity. These materials nust maintain a barrier to the fire on 10

the protected side of the assenbly and in sonme cases provide enough
structural integrity to withstand the hose stream portion of the test.
SUMMARY COF THE | NVENTI ON An object of this invention is to provide the 15
bui I di ng and construction industry with a gesidential or comerci al
construction assenbly that utilizes a plastic forned article. The

pl astics that cainbeneiphpyebutherstiall arnclb@enoadll @thdher frophagtic
materials and may be forned by any of the known 20 pl astic processes,

such as, but notthermoset e rthexmoplasnig arta.qlemjnade by, angnpEesiéon,
transfer, blow nolding, co-injection, etc.; extrusion, i.e., profile,
sheet, co-extrusP¥AcCesses: depsribed: mhaye pul Thesiemployment of these

"fire rated" frame extrusions provides for all of the.
5 benefits associated with plastics, as well as the
benefits of the fire performance required by law. The
ability to £fill a plastic extrusion profile cavity
with fire-stopping materials has advantages over "add-
on" systems used for metal or wood and over the use of
10 metal or wood altogether. The extrusion cévity
provides for a convenient place to 'e_mploy a fire-
stopping material while hiding it from view,
protecting it from weather, and it provides a function
without interfering with operable mechanisms of a door
15 assembly.

Another object of this invention is to provide a
plastic door assembly that will meet the performance
"features required of a door assembly by filling at
least one cavity in a thermoplastic extruded door

20 frame with a "fire-stop" material or intumescent.

Still a further object of this invention is to
provide an extruded thermoplastic .door frame that
meets fire endurance protocbl.

These and other objects.of this invention will

25 become apparent from the following description.

CRIPTION OF



-etc. However, for sinplicity purposes, thernoplastic 25 extrusion
*profiles, i.e., door frames, wll be referred to herein for the
pur poses of describing this 5 invention, but shall include all other
formed thernoset or thernoplastic articles nade by any of the processes
descri bed above. The enpl oynent of these "fire rated" franme extrusions
provides for all of the. 5 benefits associated with plastics, as well
as the benefits of the fire performance required by law. The ability to
fill a plastic extrusion profile cavity with fire-stopping materials has
advant ages over "add- on" systens used for netal or wood and over the use
of 10 nmetal -or wood altogether. g’he extrusion cavity provides
for a convenient place to enploy a fire- stopping material while hiding
it from view proteatisdrvertion Weatdinfectsdl i gHeoWtlas adidgictdon
wi thout interfering with operable nmechani sns of a door 15 assenbl y.
plastic assemblies for use in building " and
construction applications that meet fire ratings for
such assemblies as an extruded thermoplastic door
5 frame. This invention meets the fire endurance
performance required for door assemblies when tested
in accordance with such tests as ASTM E 152, or NFPA
252-1984 (Standard Methods of Fire Tests of Door
Assemblies) or ASTM E 119, which all have essentiélly

10 the same test procedures.

In an extfuded thermoplastic hollow or honeycomb
door frame, the cavity or cavities are filled with an
intumescent. Generally, there are two types of
intumescents, nawmely, hard and soft intumescents;

15 While, in the practice of this .invention, either hard
or soft intumscents may be used, hard intumescents are
preferred.

Hollow, extruded thermoplastic door frames have
not been generally employed or accepted as part of a

20 door assembly, particularly in commercial buildings.
fhe problem is that such hollow, extruded door frames,
when exposed to an actual fire or fire test, fail by
developing openings in the thermoplastic extruded door
frame due to the melting or burning of the

25 thermoplastic. When this occurs, flames shoot out

through the openings setting an adjacent room or



Anot her object of this invention is to provide a plastic door assenbly that
‘Will nmeet the performance features required of a door assenbly by filling
at | east one cavity in a thernoplastic extruded door 20 frame with a
"fire-stop" material or intumescent. Still a further object of this
invention is to provide an extruded thernopl astic door franme that neets
fire endurance protocol. These and other objects of this invention wll 25
becone apparent fromthe followi ng description. DETAI LED DESCRI PTI ON OF THE
| NVENTI ON 6 This invention is directed to the utilization of plastic

assenbl i es for use in building and construction applications that
neet fire ratings for such assenblies as ag extruded thernopl astic door 5
frame. This invention neets the fire “endurance performance required

for | door assendl tefpabeehesbld Fifedro RGNS HEHIAMN A 8 Ao E
door itself. When this occurs, flames escape from the
burning rooﬁ igniting the adjacent room, thereby
defeating- the purpose of containing a fire fof a
sufficient period of time to allow occupants of the
building to leave. Also, by containing the fire, it
is easier to control and extinguish the fire.

In the practice of this invention, at least one
cavity of an extruded thermoplastic door frame is
10 filled with an intumescent. When the door frame is

exposed to heat or flame and the thermoplastic melts,
the intumescent expands and fills the opening. This
stops and prevents the flame from penetrating the door
frame and exposing the adjoining room to the fire.
15 Eventually, the intumescent will £ill the space
between the door and the wall. In most commercial and
residential buildings, the walls are composed of
‘gypsum such aé Sheet Rock® or other materials that are
resistant to fires. Even wooden 2" x 4" studs within
20 a wall will take 20 minutes to reach equilibrium with
the heat of a fire. Walls have been known to
withstand one (1) hour of fire exposure. Even hollow,
wooden doors will withstand more than 20 minutes of
exposure to fire before the door will burn through.

25 Hollow, steel doors will warp and twist, and when

filled with a polyurethane, the polyurethane will



252-1984 (Standard Methods of Fire Tests of Door Assenblies) or ASTME 119,
-which .all have essentially 10 the sane test procedures. In an extruded
t her nopl astic hol |l ow or honeyconb door frame, the cavity or cavities are
filled wwth an intunescent. Generally, there are two types of

i ntumescents, nanely, hard and soft intunmescents. 15 Wiile, in the
practice of this invention, either hard or soft intunscents may be used,
hard i ntunescents are preferred. Hollow, extruded thernoplastic door franes
have not been generally enployed or accepted as part of a 20 door
assenbly, particularly in comrercial buildings. The problemis that such
hol | ow, extruded door franes, when exposedg o an actual fire or fire test,
fail by devel opi ng openings in the thernoplastic extruded door frame due to
the melting or bbushng dhevefcite, by démplopinasancintuMbscenbi §idtedrs,

fl ames shoot out through the openings setting an adjacent room or

thermoplastic extruded door frame, the intumescent

will £ill the space between the door and wall, thus

sealing off the room from fire breaking through into

5 'adjoining rooms and thereby igniting adjoining rooms.

Any intumescents can be employed in the practice

of this invention and inciude such materials as

neoprene rubber in extruded form both in closed-cell

sponge or solid, laminated thermoplastic composites

10 which expand upon exposure to heat or fire such as
gléssed-filled polypropylene, etc. and the like,
intumescents in the form of paints or putties,
intumescent polymers such as branched polycarbonates,
silicones, and the like.

15 . As stated previously, this invention is directed
to a plastic assembly for use in commercial or
residential building applications, such as a door

- frame, and wherein the aésembly has one or more
cavities. Eiither one or more of the cavities is

20 filled with an intumescent. At least one cavity must
be filled with an intumescent in ﬁhe practice of this
invention in order to meet the fire rating
requirements. In some tests when all of the cavities
were filled with an intumescent, some of the filled

25 cavities did not see the high temperature of the test

due to insulation effect.



7 conpartnent on fire or increasing the burning of the door itself. Wen
‘this occurs, flanmes escape fromthe burning roomigniting the adjacent
room thereby defeating the purpose of containing a fire for a 5
sufficient period of tine to all ow occupants of the building to | eave.

Al so, by containing the fire, it is easier to control and extinguish the
fire. In the practice of this invention, at |east one cavity of an extruded
t hernopl astic door frame is 10 filled with an intunescent. \When the
door frame is exposed to heat or flane and the thernoplastic nelts, the

I ntumescent expands and fills the opening. This stops and prevents the
flame from penetrating the door franme andgexposing the adjoining roomto
the fire. 15 Eventually, the intunescent wll fill the space

bet ween the door and ThHermsplastitsHate anaperisé aiséddincekdeqtiay or
bui | di ngs, ‘the walls are conposed of gypsum such as Sheet Rock[err] or
ot her mat eri al s molding c¢heedooraassembliessaré\mchvirigamoplastdcssagds
within 20 a wall will take 20 minutes to reach equilibriumwth the
heat of a fireacrylgnityilenatyreneiaenyilonitrile (ASA), blends of
ASA and polyvinyl chloride (PVC), acrylonitrile-
S butadiene-styrene (ABS), polystyrene including high
impact polystyrene, polyesters such as polybutylene
terephtha;ate (PBT) or polyethylene terephthalate
(PET) , polyphenylene ethers and modified polyphenylene
ethers (PPE), polycarbonates (PC), Dblends of
10 polycarbonates with other polymers such as ABS or
polyesters or other thermoplastics compatible with
polycarbonates{ blends of polyphenylene ether
thermoplast;cs with other thermoplastics such as
polyamides or polyesters and any other thermoplastics
15 compatible with PEE, and such other thermopiastics
that can be fbrmed-into the formed articles of this
invention.
The thermosgt plastics that may be employed in
the practice of this invention are such thermoset
20 plastics as phenol formaldehyde, epoxy, melamihe
formaldehyde, saturated ©polyester, cross-linked
acrylic, urethane, etc., and the like.
The structure of a door frame can be any
conventional plastic formed door frame and, as stated

25 previously, is described in terms of a thermoplasfic

door frame. The thermoplastic door frame should have



wi t hstand one (1) hour of fire exposure. Even holl ow, wooden doors wl|

‘W thstand nore than 20 m nutes of exposure to fire before the door w !l
burn through. 25 Hol | ow, steel doors will warp and tw st, and when
filled with a pol yuret hane, the pol yurethane wll 8 burn. Therefore, by
enpl oying an intunmescent filled thernoplastic extruded door frame, the

I ntumescent wll fill the space between the door and wall, thus sealing off
the roomfromfire breaking through into 5 adj oi ni ng roons and t hereby
igniting adjoining roonms. Any intunmescents can,be enployed in the practice
of this invention and include such materials as neoprene rubber in extruded
formboth in cl osed-cell sponge or solid am nated t hernopl astic
conposites 10 whi ch expand upon exposure to heat or fire such as

gl assed-filled 4y yg&opa{ggge,céa-\}fnggd drheiti kffay | rp;atyges?]eg{ )51._.5 form

of paints or putties, intunmescent polymers such as branc onat es,
configuration. Honeycomb configuration, as shown on

FIG. 1 and FIG. 2, is preferred since it adds rigidity

and strength to the door frame. With the honeycomb
5 configuration, there are multi-cavities and in the

practice of this invention, at least one cavity is

filled with an intumescent. However, more than one

cavity may be filled or all of the cavities may be

filled with an intumescent where there are multi-
10 cavities in the thermoplastlc door frame.

While thls invention has been primarily descrlbed
in terms of a thermoplastic door frame for building
and construction applications, it is nevertheless
applicable to any plastic part where sealing of a

15 particular room or compartment is wantéd when exposed
to fire in order to block or delay break-through of a
fire into an adjacent room or compartment. Again, thg
purpoée is to allow time for persons to evacuate a
structure or for extinguishing the fire. Such other

20 applications include doors, walls, ceilings, floors
such as in house trailers, recreational vehicles or
other structures where plastics are used to fabricate
walls, floors or ceilings, or rail cars, i.e., sides,
floors and ceilings, where containment of a fire is

25 wanted in order to allow evacuation of such

structures, or to extinguish the fire.



silicones, and the like. 15 As stated previously, this invention

"is directed to a plastic assenbly for use in commercial or residential
bui | di ng applications, such as a door frame, and wherein the assenbly has
one or nore cavities. Either one or nore of the cavities is 20

filled wth an intunescent. At |east one cavity nmust be filled with an

I ntumescent in the practice of this invention in order to neet the
fire rating requirenments. In sone tests when all of the cavities were

filled wwth an intunmescent, -some of the filled 25 cavities did not see

the high tenmperature of the test due to insulation effect. 9

Thernopl astics that nay be used in extrudi g or nolding the door assenblies

are such thernoplastics as acrylonitrile-Styrene-acrylonitrile (ASA),

bl ends of ASA and pol yvi rg i Y. | 15 ke :

but adi ene-styrene (ABS)&]PA bE Cﬁf) 1 ' bﬁMﬁNGé

y ]

FIG. 1 is a cut away showing part of an extruded
door frame 2 comprising a honeycomb configuration with
unfilled cavities 4 and intumescent filled cavities 6.

5 . FIG. 2 is a cut away showing part of another
extruded door frame profile 8 having a different
honeycomb configuration from that shown in FIG. i. In
FIG. 2, door frame 8 has unfilled cavities 10 and
intumescent filled cavity 12.

10 FIG. 3 1is a cut away view of a laminated
composite showing extruded corrugated core 30 with
cavities 32 filled with an intumescent and cavities.34
being unfilled. Surface layer 36 is laminated to
corrugated core 30.

15 ' FIG. 4 is a cut away top view of the test furnace
and simulated door assembly. FIG. 4 comprises furnace
14, gas fired (radiant heat) 16, simulated door 18
‘composed of gypsum Sheet Rock®, extruded door frame
20, cavities 22 in door frame 20, intumescent filled '

20 cavities 24, simulated wall assembly 26, with gypsum
Sheet Rock® 28 covering the outside and inside wall.

DETAILED DESCRIPTI ESTS

The following tests were conducted on an extruded
door frame profile extruded out of acrylonitrile-

25 butadiene-styrene (ABS). The test was conducted in

accordance with a modified version of ASTM E 119 which



| npact pol ystyrene, polyesters such as pol ybutyl ene terephthal ate (PBT) or
‘pol yet hyl ene terephthal ate (PET), pol yphenyl ene ethers and nodified

pol yphenyl ene et hers (PPE) , pol ycar bonat es (PO, bl ends of 10
pol ycarbonates with other polynmers such as ABS or pol yesters or other

t her nopl astics conpatible wi th pol ycarbonates, bl ends of
pol yphenyl ene et her thernoplastics with other thernoplastics such as
pol yam des or polyesters and any ot her thernoplastics 15 conpati bl e

wi th PPE, and such other thernoplastics that can be forned into the forned
articles of this invention. The thernoset plastics that may be enployed in-
the practice of this invention are such t#@rnoset 20 pl astics as
phenol fornmal dehyde, epoxy, nelam ne formal dehyde, sat ur at ed

pol yester, cr &STM i BkEHY adsylthe, samet Hoast; procedune abkeAlSTMe E B2
structure of a door frame can be any conventional plastic fornmed door frane
and, as stated P¥otocoly eyhigh| \is jalgesthebarne, preaedete aashdfimpl astic

door frane. The,éhernnplgstic door. frane shoul d _have
ests © Door Assemblies NFPA 252-1984. The

modification is in the size of the test chamber which
S in the standdrd test procedure is about a 10’ x 10’ x
10’ simulated room with one end open and in which
opening the test assembly (the door assembly) is
'  placed. The simulated room has a furnace at the
opposite end of the test chamber or room. The
10 modified ASTM E 11§ ‘procedure employs the same
procedures and test conditions employed in ASTM E 119,
except that the simulated test room is on a.smaller-
scale, namely a 3’ x 3’ x 3’ test chamber with the
simulated door assembly also being on a smaller scale.
15 The simulated door assembly for this .test,
procedure cdnsisted-of a 42" x 36" wood frame, which
was made up of 4 pieces of 3 5/8" wood studs. Another
-4 pieces of 3 5/8" wood studs were assembled to form
another frame 38" x 16". The 38" x 16" wood frame was
20 placed:in the center of the 42" x 36" wood frame,
which was then used to cover the open end of the
chamber. The cavity around the perimeter between the
two wood framés was covered with 5/8" thick type X
gypsum board. Strips of 5/8" thick type X gypsum
25 board were cut and attached to the Qood frame using

gypboard screws. One pair of plastic door frames were



10 one or nore cavities or it may have a honeyconb configuration. Honeyconb
‘configuration, as showmn on FIG 1 and FIG 2, is preferred since it adds
rigidity and strength to the door frame. Wth the honeyconb 5
configuration, there are nulti-cavities and in the practice of this

I nvention, at |least one cavity is filled wth an intunescent. However, nore
than one cavity may be filled or all of the cavities may be filled with an
i ntunmescent where there are multi- 10 cavities in the thernoplastic
door frame. Wiile this invention has been primarily described in terns of a
t her nopl astic door frame for building and construction applications, it is
neverthel ess applicable to any plastic parqgwhere sealing of a 15
particul ar roomor conpartnment is wanted when exposed to fire in order to
bl ock or del ay bat#iached wgh tife arertrizalniwood sadidic @F theoindler wood

conpartment. Again, the purpose is to allow tinme for persons to evacuate a
structure or for fxamenguiOne welilhavald fdlledc width@n intumescent. One
piece of 5/8" thick type X gypsum board 15" x 38" high
was positioned in the opening of the inner wood frame
S between the plastic door frames. The overall assembly
measured 42" x 36" x 3 5/8". The intumescent employed
as the intumescent filler in one of the cavities of
the extruded door frame was FS3002 Fire Stop
Intumescent manufactured by Intumet, Inc., a Division
10 of Zero International, Inc., Bronx, New York. The
fire test was conducted following the time-temperature
curve of ASTM E 119, which is the same time-
temperature curve in ASTM E 152 -and NFPA 252-1984.
While the time-temperature curve is defined in detail
15 in the ébove test procedure, a brief time-temperature

chart of the curve is as follows:

1000° F’(S38° C). . . . . .at 5 min.
1300° F (704°.C). . . . . .at 10 min.
1550° F (843° C). . . . . .at 30 min.
20 | 1638° F (892° C). . . . . .at 45 min.
1700° F (927° C). . . . . .at 1 hr.
1792° F (978° C). . . . . .at 1% hrs.
19258° F (1052° C) . . . . .at 3 hrs.

The furnace used in this test measures 3’ x 3’ x
25 3’. The outside construction is steel and the furnace

is lined with a ceramic refractory insulation. The



20 applications include doors, walls, ceilings, floors such as in
"house trailers, recreational vehicles or other structures where plastics

are used to fabricate walls, floors or ceilings, or rail cars, i.e., sides,
floors and ceilings, where containnent of a fire is 25 wanted in
order to allow evacuation of such structures, or to extinguish the
fire. 11 DETAI LED DESCRI PTION OF THE DRAWNGS FIG 1 is a cut away

showi ng part of an extruded door franme 2 conprising a honeyconb
configuration with unfilled cavities 4 and intunescent filled cavities 6. 5
FIG 2 is a cut away show ng part of another extruded door franme profile 8
having a different honeyconb configurati oggfromthat shown in FIG 1. In
FIG 2, door frame 8 has unfilled cavities 10 and intumescent filled cavity

12. 10 furnace dimensidngUinsdWBYthdi SsuPAtidn 4 A HRAligfh1GQPOSI te
showi ng extruded corrugated core 30 with
27" x 27" x 27", A single burner is centered
vertically in the wall opposite the sauiple. This

burner is rated for 1.5 million Btu/hr and is of the
5 flat flame or non-impinging flame deéign. Furnace
conditions are monitored by three Inconel-sheathed
chromel-alumel thermocoupies. These thermocouples are
positioned 6" from the face of the sample.
The sample was oriented vertically in the front
10 opening of the chamber furnace.

The simulated test door assemblies must pass a 30
minute test for fire ratiﬁg protocol in accordance
with ASTM E 119. Three simulated door assemblies were
tested. Test 1 was conducted on a door assembly

15 wherein the therhoplastic door frame contained no
intumescent filled cavity. Test 2:was conducted on a
same simulated door assembly wherein one cavity of the
‘extruded thermoplastic door frame was filled with the
intumescent described above. Test 3 was also

20 conducted on a same simulated door assembly as above,
except that all of the cavities were filled with the
same iptumescent as employed in test 2.

The results were as follows:

Test 1 - At 5 minutes after start of the tést,

25 : smoke emitted from the top of the

unexposed fire side of the assembly.



cavities 32 filled wth an intunmescent and cavities 34 being unfilled.
‘Surface layer 36 is lamnated to corrugated core 30. 15 FIG 4 is
a cut away top view of the test furnace and sinul ated door assenbly. FIG 4
conprises furnace 14, gas fired (radiant heat) 16, sinulated door 18
conposed of gypsum Sheet Rock[err], extruded door frame 20, cavities 22 in
door franme 20, intunescent filled 20 cavities 24, sinmulated wall

assenbly 26, with gypsum Sheet Rock[err] 28 covering the outside and inside
wal | . DETAI LED DESCRI PTI ON OF THE TESTS The foll owi ng tests were conducted
on an extruded door frane profile extruded out of acrylonitrile- 25

but adi ene-styrene (ABS). The test was coggucted in accordance with a

nodi fied version of ASTM E 119 which 12 ASTM E 119 is the sane test

procedure as ASTM E 152 protocalt, swhifiites &hd @20 ecuigs prdeadiveras Fire

Tests of Door Assenblies NFPA 252-1984. The
flames on the unexposed fire side of
the plastic door frame and the plastic
door was melting and burning.

S Test 2 - At 7 minutes after the test started,
flames were seen from the right side of
the unexposed fire side of ﬂhe plastic
door frame, but theh the flames quickly
stopped. At 30 minutes, there were
10 flames from the unéxposed fire side of

‘the right side of the left plastic door

frame. At 31 minutes, molten sealer

started coming out of the left plastic
door frame.

15 Test 3 - At'45 minu;es aftef start of the test,
smoke emitted from the door aséembly,
but no flameé on the unexﬁosed fire
side of the door assembly including the
plastic door frame were seen. Since

20 this was more than twice the time

requirement of most building codes, the

test was terminated.
As can be seen from the above tests,
thermoplastic door frames with only one cavity filled

25 with an intumescent in a multi-cavity door frame, the

door frame meets or exceeds the test requirement for



nodification is in the size of the test chanber which 5 | in the
‘standard test procedure is about a 10' x 10' x 10' sinulated roomw th one
end open and in which opening the test assenbly (the door assenbly) is

pl aced. The sinulated room has a furnace at the opposite end of the test
chanber or room The 10 nodified ASTM E 119 procedure enploys
the sanme procedures and test conditions enployed in ASTM E 119, except
that the sinmulated test roomis on a smaller scale, nanely a 3" x 3 x 3
test chanber with the sinulated door assenbly al so being on a snaller
scale. 15 . The sinulated door assenbly for this test
procedure consisted of a 42" x 36" wood f A®re, which was nade up of 4

pi eces of 3 5/8"_ wood studs. ofher -4 pieces of 3 5/8" wood studs were

assenbl ed to forfiEhotHFE% rﬁﬁ\; r?faf@'-’-.mbﬂﬁ@s&B" Mih wddd PFartheas 20
o aced 10 e SOl PLatOF, L, Endteel Rt e e RN GBS0,
Lfie v wood, [ Y HEARERLEHES Wil UL HIMRK DUPSK SORIALRRRAL
the wood frame Usifi0exceeded the minimum test requirement of ASTM E

S 119.

It will Ehus be seen that the objects of this
invention, as set forth above, among those made
apparent from the preceding description are
efficiently attained, and since certain changes may be

10 made in carrying out the above invention, it is to be
understood that the invention is not limited to the
precise form. Changes and modifications may be made
thereon without departing from the scope and spirit of

the invention as defined in the appended claims.



gypboard screws. One pair of plastic door franes were 13 attached to the
‘vertical wood studs of the inner wood frane. One cell was filled with an

i ntunmescent. One piece of 5/8" thick type X gypsum board 15" x 38" high was
positioned in the opening of the inner wood franme 5 bet ween t he

pl astic door fr assenbly measured 42" x 36" x 3 5/8".

The i ntunescent t he i.ntunescent- filler in one of the cavities
of the extruded QM Hm 3002 Fire Stop I ntunmescent nmanufactured by
| ntunet, Inc. of Zero International, Inc., Bronx, New
Yor k. The f|re test was conducted followng the time- tenperature curve of
ASTM E 119, which is the sane tinme- tenperature curve in ASTM E 152 and
NFPA 252-1984. Wiile the tinme-tenperatureq@urve is defined in detail 15

in the above test procedure, a brief time-tenperature chart of the curve is
as follows: 1000What 5B38[elajmed]l.is:. . . .at 5 nmin.

1. A plastic article utilized in building and
construction applications and which meets the fire
rating requirements of ASTM E 152 for door assemblies
wherein the article consists essentially of at least

S one internal cavity filled with an intumescent, which
plastic article retards the break-through of flames
from a fire.

2. The plastic articles of claim 1 wherein the
plastic article consists essentially of plastic door
frame wherein at least one cavity is filled with an
intumescent.

3. The plastic article of claim 1 wherein the
intumescent is the synthetic rubber polychloroprene.

4. The plastic arﬁicle of claim 1 wherein the
article is a laminated thermoplastic extruded-article
_having a thermoplastic honeycomb core with a
thérmoplastic sheet laminatéd to at least one side

5 thereof- and wherein at least one. cavity of the
honeycomb core is filled with an intumescent.

5. The thermoplastic article of claim 4 wherein
the laminated extruded article is at least part of a
floor of a railroad car.

6. The plastic article of claim 1 wherein the

plastic is a thermoplastic.



1300[err] F (704[err] Q. . . . . .at 10 min. 1550[err] F (843[err] Q).

. . .at 30 mn. 20 1638[err] F (892[err] O. . at
45 mn. 1700 F(927ferri—© — . .at 1 hr. 1792[err] F (978[err] C)

. . . .at 1ferr] (1052[err] © . . . . .at 3 hrs. The
furnace used in li E] |EEﬂiliv%h X 25 3'. The outside
construction is nace |s Ilned with a ceramc refractory
insulation. The - 14 furnace dinmensions inside the insulation are

nom nal ly 27" x 27" x 27". A single burner is centered vertically in
the wall opposite the sanple. This burn is rated for 1.5 mllion Btu/hr
and is of the 5 flat flanme or non-inﬁinging fl ame design. Fur nace
conditions are nonitored by three Inconel -sheat hed chronel-alunel

t her mocoupl es. These_t her cou | es .are pasition d he f,ace_of the
sanpl e. The sanple wA3 or %ﬁ? 1Fle, Q% ¢ ?U%t 2"vheteiR tne

plastic is a thermoset plastic. _

8. The thermoplastic ;rticle of claim 5 wherein
the thermoplastic article is an extruded door frame.

9. The thermoplastic article of claim 6 wherein
the thermoplastic is acrylonitrile-butadiene-styrene.

10. The plastic article of claim 7 wherein the
thermoset plagtic is phenol formaldehyde.



10 openi ng of the chanber furnace. The sinulated test door assenblies
"must pass a 30 mnute test for fire rating protocol in accordance with ASTM
E 119. Three simul ated door assenblies were tested. Test 1 was conduct ed
on a door assenbly 15 wherein the thernoplastic door frame contained

no intunmescent filled cavity. Test 2 was.!]%onduct ed on a sane sinmul ated door
assenbly wherein one cavity of the extruded thernopl astic door franme was

“filled with the intunmescent described above. Test 3 was also 20
conducted on a sane simul ated door assenbly as above, except that all of

the cavities were filled with the sane intunesce Is I )é%dintest 2.
The results were as fol | GARE ENRURANCEARATER ﬁﬂ'ﬁ &Q%IE%%%H of the test,
25 snmok&FORMHIE d& HIRFmMRAT B 1EPhe unexposed

fire side of the assenbly. 15 At 5 minutes and 20 seconds, there were

ABST T OF THE T NTIO

A plastic artidle such as a thermoplastic

extruded door frame or laminated composite floor for
railroad cars having at least one internal cavity
wherein the cavity is filled with an intumescent.

5 When exposed to fire, such an article retards or
inhibits the break-through of fire into an adjoining
compartment or room for a sufficient time to allow
occupants ' thereof to evacuate the adjoining
compartment or to extinguish the fire. The ari:icle

10 has at least one internal cavity filled with an
intumescent and meets the requirements of ASTM E 152.

The plastics employed herein may be either

thermoplastic or thermoset.

. FIGURE 1



flames on the unexposed fire side of the plastic door franme and the plastic

door was nelting and burning. 5 Test 2 - At 7 mnutes after the
test started, flanes were seen fromthe right side of the unexposed fire
side of the plastic door frame, but then the flanes quickly stopped. At
30 mnutes, there were 10 flames fromthe unexposed

fire side of the right side of the |eft plastic door frane. At 31 m nutes,
nolten sealer started comng out of the left plastic door frame. 15

Test 3 - At 45 minutes after start of the test, snoke emtted fromthe
door assenbly, but no flanes on the unexposed fire side of the door
assenbly including the plastic door frame were seen. Si nce 20

this was nore than twice the tinme requirenent of nost buil ding codes, the
test was term nated. As can be seef 4 from the above tests,

Flé. |




thernopl astic door frames with only one cavity filled 25 with an
intumescent in a nulti-cavity door frame, the door frane neets or exceeds
the test requirenment for 16 fire tests of door assenbli es. Wth all of
the cavities of the thernoplastic door franme filled with an intunescent,
the door frame of the door assenbly far exceeded the m ninmumtest

requi rement of ASTME 5 119. It wll thus be seen that the objects of
this invention, as set forth above, anbng those nade apparent from the
precedi ng descri ption are efficiently attained, and since certain
changes may be 10 made in carryi out the above invention, it is to
be understood that the invention is not limted to the precise form
Changes and nodifications nmay be nmade thereon w thout departing fromthe
scope and spirit of the invention as defined in the appended cl ai ns.




17 What is clainmed is: 1. A plastic article utilized in building and

" construction applications and which neets the fire rating requirenents of
ASTM E 152 for door assenblies wherein the article consists essentially of
at least 5 one internal cavity filled with an intunmescent, which
plastic article retards the break-through of flames froma fire. 2. The
plastic articles of claim1l wherein the plastic article consists
essentially of plastic door frame wherein at | east one cavity is filled
with an intunescent. 3. "The plastic article-of claim1l wherein the

i ntumescent is the synthetic rubber ppsychl oroprene. 4. The plastic
article of claiml wherein the article is a |am nated thernoplastic
extruded article having a thernoplastic honeyconb core wth a

t hernopl astic sheet |lamnated to at | east one side 5 t hereof and
wherein at |east one cavity of the

Flé. 5




‘honeyconb core is filled with an intunescent. 5. The thernoplastic
article of claim4 wherein the |am nated extruded article is at |east part

of a floor of a railroad car. 6. The plastic article of claim1 wherein
the plastic is a thernoplastic. 18 7. The plastic article of claim1
wherein the plastic is a thernoset plastic. 8. The thernoplastic article

of claim5 wherein the thernoplastic article is an extruded door frane. 9.
The thernoplastic article of claim6 wherein the thernoplastic is
acrylonitril e-butadi ene-styrene. 10. The plastic article of claim7 wherein
the thernoset plastic is phenol forn%bgehyde.

14




