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This‘ invention‘ relates to a process for making non 
woven-sheetmaterials and more particularly to a process 
for making non-woven sheet materials of polytetra?uoro 
ethylene. 

Because of its outstanding properties such as heatv and 
_,chemical_ resistance, polytetra?uoroethylene has found 
wide use in'recent years. Non-woven, felt-like sheet mate 
rials ofv ?brous polytetra?uoroethylene are used in appli 
cations‘such as, for example, wicks for corrosive liquids, 
gaskets, electrical and heat insulation, chemically resistant 
clothing. and ?lters. 
Non-woven sheet materials of polytetra?uoroethylene 

are generally prepared by the process which comprises 
forming a‘ non-woven batt of‘ the ?bers, needle punching 
the resulting batt and’ heat~shrinking the resulting product 
to form a stable non-woven sheet material. Polytetra 
?uoroethylene is a very slippery material and, because of 
this, non-woven batts of polytetrafluoroethylene are ex 
tremely dif?cult to handle before and while they are needle 
punched. Such'batts pull apart and stretch easily. There 
fore, it has‘ been very difficult to form thin non-woven 
sheets of polytetra?uoroethylene. Furthermore, needle 
punching non-woven batts of polytetra?uoroethylene, al 
though an excellent method for compacting the batts and 
adding strength thereto, is an- additional step requiring 
relatively expensive machinery. Also, non-woven sheet 
materials of polytetr'a?uoroethylene prepared by the afore 
mentioned general procedure tend to ravel and have a sur 
facev fuzz of ?bers projecting from the surface of the prod 
ucts; Non-woven sheets of polytetra?uoroethylene in 
which the sheets are strengthened and the ?bers are bound 
with polymeric binders or fused ?bers have the disadvan 
tage that the material which binds the non-woven ?bers 
limits the heat resistance and, in many cases, the chemical 
resistance thereof. 

I have found a method for making non-woven sheets of 
?brous polytetra?uoroethylene which does not require the 
use of a binder, does not require a needle punching step 
and can be used‘ to'mak'e very thin sheets of polytetra?uo 
roethylene and sheets substantially free from raveling and 
surface fuzzin'g. 
The process of this invention comprises (a) forming a 

non-woven batt of ?bers consisting essentially of polytetra~ 
?uoroethylene, (b) pressing the batt at a temperature be— 
low about 550° F., and preferably 200 to 400° F. at a pres 
sure of about from 100 to 2,000, and preferably 400 to 800 
pounds per square inch, and (c) heating the resulting 
product without pressing at a temperature between the 
fusing temperature of the ?bers and about 700° F., and 
preferably about‘ from 630 to 650° F. 
Any of a wide variety of ?brous forms of polytetra?uo 

roethylene, both drawn and undrawn but drawable, can 
be used in the process of this invention. These include, 
for example, staple and mono~?lament ?bers of polytetra 
?uoroethylene and yarns thereof. Fibers ranging from 
0.5 to 16 denier‘, or even 100 denier or higher can be used. 
Staple ?bers ranging from 2 to 10, and preferably 4 to 6 
inches in length and having a denier of 0.5 to 16, and pref 
erabiy 2 to 8 are particularly preferred. US. Patent No. 
2,559,750, for example, describes a process for preparing 
?bers useful in this invention which comprises extruding 
an aqeuous dispersion of polytetra?uoroethylene to form 
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?laments which are then'sintered to‘ make the ?bers draw 
able. The'terms “?bers-consisting essentially of polytetra 
?uoroethylene” as used herein is intended to cover ?bers 
of homopolyrners of tetra?uoroethylene as well as co 
polymers of tetra?uoroethylene with ~ minor amounts, 
usually- 15% or less,- ofhexa?uoropropene,_monochlorotri 
?uoroethylene, vinylidene ?uoride, vinyl ?uoride and the 
like which have essentially the chemical. andphysical prop 
erties of homopolymers of tetra?uoroethylene. 
The ?rst step in the process of this invention comprises 

forming a non-Woven batt of ?bers. This can be done by 
any of the. conventional means such as, for example, card 
ing and cross-lapping the ?bers, depositing the?bers on a 
moving belt, conveyor, drum or the like with air or for 
warding jets or by collecting‘ the ?bers on perforated 
screens from dispersions in'water, air or other ?uid media. 

Next, the non-wovenbatt of ?bersconsisting essentially 
of polytetra?uoroethylene‘is‘ pressed. This is done at a 
temperature substantially below the fusing temperature 
(also known as transition temperature) of the ?bers at 
any‘ temperature between about room temperature and 
about 550° F. The pressing can'be done in conventional 
equipment such as, for example, presses, calenders or the 
like. The pressed batt‘ of- ?bers consisting essentially of 
polytetra?uoroethylene- is then heated at a temperature 
above the fusing temperature of the ?bers (usually about 
621° F.) to about 7000 F. without pressing the ?bers. The 
duration of this heat treating step‘ varies'with the tempera 
tureat which- the ?bers areheated. Generally, the pressed, 
non-woven batts are heated for‘ about. from 10 to 120 
minutes. Preferably the. battsv are heated. for aboutv from 
45 to 15- minutes at about from 630 to 650° F. At the 
higher temperatures approaching 700° F., the period of 
heating is shortened to preserve the ?brous form of the 
polytetra?uoroethylene. 

It has been surprisingly found that, if the non-Woven 
batts. are treated.v as. described above, the ?bers consisting 
essentially of polytetra?uoroethylene, unlike ?bers of 
other materials, maintain their. ?brous nature even though 
the ?bers are held at a temperature above their fusing 
point. This treatment causes the ?bers in the prepressed 
mat to adhere at their ?ber intersections but does not 
destroy the ?brous‘ nature thereof. The products thus 
produced comprise non-woven sheet materials of discrete 
?bers consisting‘ essentially of polytetra?uoroethylene sub 
stantially all of- Which lie substantially parallel to the 
plane of the sheet materials. 
By the process of this invention it is. possible to make 

non-woven sheets of ?bers consisting essentially of poly 
tetrafluoroethylene which do not contain a binder, which 
are not needle punched and which are substantially free 
from‘ surface fuzzing and raveling. The process of this 
invention is particularly suited for making very thin non 
woven batts of polytetra?uoroethylene. For example, 
single slivers of polytetra?uoroethylene can be formed on 
sheet metal or other suitable supports, pressed, then heated 
without pressing as described hereinbefore to yield light, 
porous products-weighing 011 the order of an ounce or even 
less per square yard. The products of this invention are 
useful, for example, for heat and chemical resistant ?l 
ters, carpets and underliners, heat and sound insulation, 
wicks, gaskets, protective clothing and protective cover 
ings ‘for ironing boards, presses and the like and as sub 
strates for impregnated sheet materials. 
The following examples are intended to illustrate the 

invention and not to limit it in any way. Parts and per 
centages are by weight unless otherwise indicated. 

Example 1 

Drawn, 6.7 denier, 4.5-inch polytetra?uoroethylene 
staple ?bers are carded and cross-lapped into a non-woven 
batt about 40 mils thick consisting of about from 10 to 
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15 layers of ?bers or slivers cross-lapped at an angle of 
about 90°. The resulting batt is pressed at a temperature 
of about 392° F. under a pressure of 650 pounds per 
square inch for about 15 minutes, then transferred to a 
cold press and given an additional pressing at a pressure 
of 650 pounds per square inch. The pressed batt is placed 
in an oven and heated without pressing for 30 minutes at 
650° F., then removed and cooled. 
The product of the example is substantially free from 

surface fuzzing and raveling. The product also has the 
following properties: 
Average weight, oz./ sq. yd ___________________ __ 38 
Average thickness, mils _____________________ __ 52 
Tensile strength, lb./in. _____________________ __ 5O 
Elongation at break, percent _________________ __ 100 
Gurley porosity, sec/100 cc. of air at 20 oz./ sq. in. 

pressure ________________________________ __ 0.56 

The Gurley porosity is determined on the apparatus and 
by a procedure similar to that described in Federal Speci 
?cation CCC—T—191b, Method 5452. 

Examples 2 through 5 

Drawn, 6.7 denier, 4.5-inch staple polytetra?uoroethyl 
ene ?bers are carded and cross-lapped into non-woven 
batts weighing about 6.3 ounces per square yard having 
an average thickness of about 6 to 7 mils. The resulting 
batts are then pressed at 392° F. under a pressure of 650 
pounds per square inch, then heated without pressing for 
30 minutes at the following temperatures to yield prod 
ucts having the following properties: 

Temperature of Average Average weight, 
Examples heat treatment, thickness, oz./sq. yd. 

° F. mils 

700 220 170 
675 120 80 
650 21 13. 4 
630 20 11. 6 

Also, each of the products described above is substantially 
free from surface fuzzing and raveling and contains dis 
crete unfused ?bers. 

Example 6 

A non~woven batt of 4.5 inch, 6.7-denier polytetra 
?uoroethylene ?bers weighing about 0.3 ounce per square 
yard is pressed for 1.5 minutes at a temperature of 392° F. 
and a pressure of 800 pounds per square inch, then heated 
without pressing for 30 minutes at 650° F. The resulting 
product has an average thickness of about 7.5 mils and 
weighs about 1.6 ounces per square yard. This product 
is useful for a high capacity air ?lter. 

Example 7 

Two slivers of 6.7-denier, 4.5-inch polytetra?uoroeth 
ylene staple ?ber are cross-lapped at an angle of about 
90° to yield a batt weighing about 1.0 ounce per square 
yard. The resulting batt is pressed at 392° F. at a pres 
sure of ‘900 pounds per square inch for 1.5 minutes, then 
heated without pressing for 30 minutes at 650° F. The 
resulting product has an average thickness of about 13 
mils and weighs about 5.6 ounces per square yard. 

‘Example 8 
Continuous ?lament polytetra?uoroethylene yarn 
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formed from 180 two~denier mono?laments per thread is 
deposited randomly on a moving conveyor with forward 
ing jets. The resulting batt weighs about 40 ounces per 
square yard. The non-woven batt is then pressed at a 
temperature of about 250° F. at a pressure of about 800 
pounds per square inch, then heated without pressing for 
45 minutes at 630° F. to yield a non-woven sheet mate 
rial useful, vfor example, as electrical and heat insulation. 

This application is a continuation~in~part of my parent 
application, Serial No. 780,681, and now abandoned. 

I claim: 
1. A process which comprises (a) forming a non-woven 

batt of ?bers consisting essentially of polytetra?uoroethyl 
ene, (b) pressing the batt at a temperature of less than 
about 550° F. and a pressure of about from 100 to 2,000 
pounds per square inch and (c) releasing said pressure 
and heating the resulting product at a temperature be 
tween about the fusing temperature of the ?bers and about 
700° F. to produce a non-Woven sheet of discrete ?bers 
lying substantially parallel to the plane of the sheet and 
being adhered together by fusion at ?ber intersections. 

2. A process which comprises (a) forming a non-Woven 
batt of ?bers consisting essentially of polytetra?uoroethyl— 
ene, (b) pressing the batt at a tempertaure of about 200 
to 400° F. at a pressure of about from 400 to 800 pounds 
per square inch and (c) releasing said pressure and heat 
ing the resulting product at a temperature of about from 
630 to 65 0° F. for about from 45 to 15 minutes to produce 
a non-woven sheet of discrete ?bers lying substantially 
parallel to the plane of the sheet and being adhered to~ 
gether by fusion at ?ber intersections. 

3. A non-woven sheet of discrete ?bers consisting essen 
tially of polytetratluoroethylene, substantially all of said 
?bers lying substantially parallel to the plane of said 
sheet and being adhered together by fusion at ?ber inter 
sections. 

4. The process of claim 2 wherein the ?bers are staple 
?bers. V 

5. The process of claim 2 wherein the ?bers are con 
tinuous ?laments. 

6. A process which comprises (a) forming a non-woven 
batt of ?bers consisting essentially of polytetra?uoroethyl 
ene, (b) pressing the batt at a temperature substantially 
below the fusion temperature, and (c) heating the result 
ant product without pressing at a temperature above the 
fusion temperature and for a time su?icient to produce 
a non-woven sheet of discrete ?bers lying substantially 
parallel to the plane of the sheet and being adhered to 
gether by fusion at ?ber intersections. 
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