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This invention relates to the production of corona 
resistcnt wire. More particularly, it relates to a new kind 
of insulated wire and to methods for producing the new 
wire. 

As is well known, poly(tetra?uoroethylene), is used as 
an insulating material for electrical wire. It has outstand 
ing properties, being an excellent insulator and being able 
to withstand considerable heat. Such wire also has good 
chemical‘ resistance and good electrical strength. How 
ever, in many uses of insulated wires the trend is toward 
the subjection of them to larger and larger amounts of 
voltage or voltage differentials, and it has become essen 
tial to produce new kinds of materials. While a wire 
insulated in the usual fashion with poly(tetra?uoroethyl 
cue) ?nds wide uses, it cannot be used in certain applica 
tions, for it simply cannot withstand the extreme condi 
tions being brought to prevail in these new uses which 
are increasing in number. 

It is known that US. 2,454,625 relates to a construc 
tion seeking to overcome such shortcomings. But this 
patent deals with heavy, laminated structures which are 
braided. Not only are such constructions too heavy and 
cumbersome for many of the new uses, but laminated 
structures always are subject to slippage and where de 
cisive, dependable insulation is necessary elimination of 
faults due to slippage of insulating layers is required. 
There is an urgent need for insulated wires that can with 
stand the conditions prevailing in the new uses and that 
do this dependably. 

Accordingly, an object of this invention is the pro 
duction of new insulated wire. Another objective is the 
provision of a process for producing new insulated wires 
that have very high resistances to corona. Still another 
object is to produce wire uniformly insulated with poly 
(tetrafiuoroethylene) and having a new kind of corona 
resistance. These and other objectives will appear here 
inafter. 
The objects of this invention are accomplished by 

introducing a dielectric ?uid into the poly(tetra?uoro 
ethylene) that is to surround or surrounds the metal con 
ductor and then sealing the dielectric ?uid in and through 
out the insulation about the conductor. The poly(tetra 
?uoroethylene) that is to be used or is being used as a 
covering for the metal conductor is brought into contact 
with a dielectric fluid in a variety of ways in accordance 
with this invention while the poly(tetra?uoroethylene) 
is still in‘ an unsintered state. The dielectric ?uid is in 
troduced into the interstices of the unsintered polymer to 
completely or partially ?ll these pores with the dielectric 
?uid. With the treated, unsintered poly(tetra?uoro 
ethylene) in position about the metallic conductor‘, heat 
is applied to sinter the polymer. The sponge structure 
collapses during the sintering and some of the dielectric 
?uid is forced toward the center of the construction, ?ll 
ing the voids in and around the wires. Further, most of 
the dielectric ?uid is broken up into small globular por 
tions which are distributed throughout the insulation, 
being sealed therein. The outermost surface of the new 
insulated wire retains the characteristics of wire coated in 
the normal fashion with poly(tetra?uoroethylene). In 
certain applications surface characteristics are improved 
in certain respects, as, for example, with regard to their 
abraision resistance. Within the priciples of this inven 
tion, ?llers are added, and new insulated wire having 
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2 
good abrasion resistance and high corona resistance are 
produced by this invention. 

This invention will be further understood by reference 
to the examples below which are given by way of il 
lustration and are not limitative. 

Example I 
A length of 0.004 by 1A” unsintered poly(tetra?uoro~ 

ethylene) tape was immersed in a polysiloxy ?uid, this 
being a silicone oil known as Dow-Corning 550 and being 
available. It was immersed until it became transparent, 
indicating uniform and complete penetration of the fluid. 
About 100 feet of AWG 22, 7-strand wire, was covered 
with the impregnated tape by wrapping the wire so that 
3 layers of tape covered the entire length. The composite 
was then passed through an oven at 350°C., being ex 
posed therein for about 2 minutes, time enough to sinter 
the ?uorocarbon polymer and to cause the dielectric ?uid 
to become distributed through the composite. The result 
ant conductor when cooled was found to have a uniform 
thickness of insulation of 0.0l0":.001”. While it had 
the normal feeling to the hand of poly(tetra?uoro 
ethylene) coated wires, it was white and opaque rather 
than transparent as is usual in the absence of the di 
electric iiuid. The opaqueness was due to the minute 
globules of dispersed dielectric ?uid. 

Surprisingly, however, its corona resistance was of a 
new kind. ‘ 

Lengths of wire, 15" long, were cut from the product 
and immersed in loop form in water containing a wetting 
agent. Test voltages were applied to the solution and to 
the end of the wire protruding from the bath. In each 
instance about 1' of wire was immersed. Voltages were 
impresssed and the exposure time to produce a failure 
of the insulation was recorded. 
,Voltage differentials of 2,000, 3,000, 4,000‘, 5,000 and 

?nally 6,000 (root-mean-square voltage, 60 cycle A.C.) 
were impressed for one minute. No failures were found 
in the product of this invention. Lengths immersed at 
the 5,000 volt differential were still withstanding the 
energy of differential after 23-30 hours. 

In control experiments wire was produced exactly as 
above but without using a dielectric ?uid of this inven 
tion. Some of the conventional wire failed at 3,000 volts, 
more failed at 4,000 and none withstood the 5,000 test 
for one minute. Failure of the conventional wire at the 
4,000 level occurred after only a few minutes exposure. 
Failure at the 5,000 level occurred with the conventional 
wire in a matter of seconds. The insulated wire of this 
invention held up for hours. 
The remarkable corona-resistance of the products of 

this invention is indeed surprising. 

Example II 
A long length of wire was wrapped with tape compris 

ing unsintered poly(tetra?uoroethylene) and the silicone 
used in Example I above. The polymer about the con: 
ductor was sintered at 360° C. for one minute. A similar 
length of wire coated with poly(tetra?uoroethylene), be, 
ing in the sintered form, was purchased on the market, the 
particular wire purchased being rated as a top quality 
wire in the particular ?eld. The two wires, the wire pro 
duced in accordance with the principles of this invention 
and the commercially available wire, were of the same size 
and construction except for the presence of the dielectric 
fluid in accordance with this invention. 
The two wires were then cut into equal lengths and ten 

of these lengths of each of the two types of wires were 
placed in water containing a wetting agent, and to initiate 
corona a voltage differential was applied to each of the 
20 wires, this di?erential being in each case 3,000 volts. 
After 32 hours all of the commercially available sections 
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had failed, the average length of life under these condi 
tions for these wires being about 15 hours. After 950 
hours one-half of the wires of this invention had failed, 
half still withstanding the corona. 

Example Ill 

To compare the insulated wires of this invention with 
top-quality insulated wires available commercially, an 
equal number of the following wires were tested: (a) a 
commercially available extruded AWG 22 (7/30) wire 
having a poly(tetra?uoroethylene) insulation of 0.012” 
thickness, (b) a wire similar to (a) in all respects but 
being tape-wrapped and (c) a wire prepared in accordance 
with this invention, the insulation thickness being 0.012”. 
In testing these wires the samples were immersed in an 
aqueous bath containing a detergent and corona was 
initiated in each between 1800 and 2600 volts. A 3,000 
volt potential was maintained, and a record was kept as 
to the time needed to effect the failure of each sample. 
At the end of 15 hours 60% of the commercial wires 

(a) and (b) had failed and at the end of 30 hours all of 
these wires had failed. In sharp contrast to this, the ?rst 
failure of a wire (0) of this invention did not occur until 
after 60 hours of exposure and even after 875 hours of 
exposure 50% or more of the wires (c) were still intact. 
Because of the long life the test was not carried out to 
determine the end point, if any, but it was concluded that 
the average life under this corona stress of 3,000 volt 
potential was at least 875 hours and that with uniformity 
of production accompanying commercialization, life spans" 
under these stress conditions would be indeed much longer. 

Example IV 

A mixture of 200 grams of poly(tetra?uoroethylene) 
in the form of a dried powder obtained from commercially 
available dispersions, 20 grams of glass bubbles being in 
the size of 15-300 microns, 56 cc. of a hydrocarbon, such 
as naphtha, and 20 cc. of Dow-Corning 550 was pre 
pared by' tumbling the ingredients together until good, 
uniform mixing resulted. The resultant mixture was then 
extruded through a die containing two ori?ces in series, 
the ?rst designed to extrude the material in the form of 
a rod stretching it longitudinally and the second being in 
the form of a slit ori?ce designed to extrude the rod 
material coming to it in the form of a thin ribbon, thus 
stretching the material laterally and producing a sheet or 
ribbon of long length. The resultant tape, stretched longi 
tudinally and laterally, was about 0.030” thick. It was 
reduced to a thickness of 0.00 " by rolling, and the hy 
drocarbon was removed by evaporation. From the result 
ant ribbontwas cut a strip one-half in width and this was 
wrapped on a wire to form three overlaps. The resultant 
wrapped wire was heated at 350° C. for about one minute, 
effectively sintering the poly(tetra?uoroethylene) through~ 
out the composite and trapping the dielectric ?uid in ac 
cordance with this invention. The resultant wire had about 
0.010" of insulation. The density of this insulation was 
about 1.7; the dielectric constant was about'1.6-1.7. The 
abrasion resistance was considerably improved and the 
resistance to cold how was greatly improved over un?lled, 
sintered poly(tetra?uoroethylene) normally found on con 
ventional insulated wires. Besides having the advantages 
of much better abrasion resistance and resistance to cold 
?ow, the insulation produced did not break down when 
tested at a 3,000 volt differential as described above after 
75 hours of immersion in the test bath. 

Example V t 

‘A powder containing 200 grams of poly(tetra?uoro 
ethylene), 20 grams of potassium titanate ?bers, 56 cc. of 
a hydrocarbon and 20 cc. of the silicone, Dow-Cor 
ning 550, was produced as in Example IV. and it was 
converted to a tape in the same manner as described in 
Example IV above. Again the ribbon used had a thick 
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ness of about 0.030" which was further reduced by rolling 
to about 0.004”. 
The wire was tape wrapped as described in Example 

IV and sintered at 350° C. The density of the coating 
was found to be about 2.2 and the dielectric constant 
about 2.2. Greatly improved abrasion resistance and 
resistance to cold ?ow were obtained. The insulated wire 
had the great corona resistance possessed by the wires of 
this invention. 
A further advantage was noted in the wire of this 

example. When the wire was heated with a blow torch, 
the organic material was quickly volatilized but about the 
wire was a matted covering of the inorganic potassium 
titanate. The mat about the wire is an effective insulation 
under emergency conditions, and the ?ame resistance of 
the wire makes it applicable for aircraft and shipboard 
uses and for re-entry applications in missile work, as, for 
example, in nose cone construction. 

Example VI 

A mixture of 400 grams1 of poly(tetra?uoroethylene), 
100 cc. of hydrocarbon and 35 cc. of Dow-Corning 550 
?uid was tumbled and then extruded as described in 
Example V to produce a ribbon. This was reduced in 
thickness from about 0.030" to 0.015". Two lengths of 
this unsintered poly(tetrailuoroethylene) tape were then 
passed between two opposing cylindrical rolls simultane 
ously with a metallic conductor lying between the two 
sheets the said rolls having indexing ridges and a groove 
lying between the said ridges through which the metallic 
conductor passed. By this operation a coated wire was 
obtained, the unsintered polymer being thoroughly pressed 
together in a tight weld. The composite had a small web 
or membrane extending from two sides, these webs being 
formed where the two sheets were pressed together at the 
ridged areas of the grooves. After sintering about one 
minute at 360° C., the wire was tested and it was found 
to have corona resistance far in excess of any conven 
tional wire. 

In related experiments the mixture of tetra?uoroeth~ 
ylene/ dielectric material is extruded about the wire rather 
than being converted to tape for wrapping. The mixtures, 
with or without ?llers, extrude smoothly about metal con 
ductors, and the articles from the extrusion procedures 
have corona resistance comparable to those from the tape 
wrapping or calendering methods. ' 

In another experiment, a plurality of conductors were 
passed simultaneously through cooperating cylindrical 
rolls having ridges and grooves corresponding in number 
and size to the wires being treated. The resultant com 
posite was a ribbon containing a number of conductors 
embedded or surrounded with the polymer, each of the 
conductors being connected to the adjacent conductor or 
conductors by a web of. the polymer. After this assem 
bly was sintered in the normal fashion for one minute at 
360° C., it was found to have corona resistance through 

" - out the entire lengths for each of the conductors which 
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corona resistance corresponded in value to that described 
in Example II above. . 

It should be noted that in the production of the articles 
of this invention by calendering or tape wrapping there 
is no formation of layers or laminations that can be 
broken or that can slip over one another. The sintering 
produces a bonded, homogeneous or unitary insulation 
about the conductor and in all the methods of this inven 
tion the thickness of the insulation about a given conduc 
tor is uniform in thickness. 

Example VII 

An assembly comprising a multiple number of metallic 
conductors was produced by calendering two sheets of un 
sintered poly(tetralluoroethylene) simultaneously with 
the metallic conductors. The resultant assembly was then 
immersed for 5 minutes in a bathcontaining 200 cc. of 
a hydrocarbon and 100 cc. of a silicone, being Dow 
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Corning 200. It was then removed, wiped dry and 
warmed to remove the very volatile hydrocarbon. Fol 
lowing this, it was sintered at 350° C. for about one min 
ute. The resultant rnulti-conductors were placed in the 
corona testing bath and no failures at 5,000 volts differ 
ential were found after 100 hours of exposure. 
From the above it is seen that in this invention a high 

boiling dielectric ?uid is introduced into the interstices 
of an unsintered poly(tetra?uoroethylene) coating that 
surrounds the metal conductor. Most of the dielectric 
?uid is subsequently trapped as small globules throughout 
the poly(tetra?uoroethylene) insulation; the small glob 
ules of dielectric ?uid serve to stop the growth of corona 
cavities that would otherwise enlarge through the insula~ 
tion causing it to fail. Before sintering, the poly(tetra 
?uoroethylene) coating is spongy, containing open cells. 
These cells are completely or partially ?lled with the di 
electric ?uid, and then heat is applied to sinter or coalesce 
the poly(tetra?uoroethylene). During this coalescing, the 
dielectric fluid is partially forced ahead of the collapsing 
sponge structure, partially trapped within the coalesced 
material, producing a structure containing minute glob 
ules of dielectric ?uid trapped in closed-cell pores within 
the poly(tetra?uoroethylene) and completely surrounded 
by it. When the sintering is carried out by passing the 
wire covered with the unsintered coating through a fur 
nace heated to from 330°—450° C., the coalescing ?rst 
occurs at the surface and then proceeds, inward, through 
the insulation toward the center. Thus, the portion of 
the dielectric ?uid driven ahead of the collapsing sponge. 
as it coalesces and not trapped as globules is forced to the 
center and ?lls any interstices at the junction of the metal 
conductor and insulation. The presence of the dielectric 
material on the wire has been shown by removing the 
sintered insulation and immersing the wire in a solvent 
for the dielectric material, evaporating the solvent and 
testing the residue for the presence of the material. 

If inorganic ?llers have been dispersed throughout the 
unsintered poly(tetra?uoroethylene) insulation, each of 
these particles is bathed in dielectric ?uid as the ?uid is 
driven through the sponge structure by the sponge-col 
lapse attending the coalescing of the poly(tetra?uoroeth 
ylene) when heated above its melting temperature. Nor 
mally when poly(tetra?uoroethylene) is subsequently 
cooled and solidi?ed, it shrinks approximaetly 25% in 
freezing, tending to pull away from each particle of ?ller 
material and leaving a micro-cavity at the poly(tetra 
?uoroethylene) ?ller interface. These cavities are sites 
for corona initiation and rapid growth leading to insula 
tion failure in the conventional structures but in those of 
this invention the cavities are either ?lled with dielectric 
?uid or prevented from growing by its presence. Thus, 
the invention makes. possible the introduction of ?llers 
into poly(tetra?uoroethylene) to improve its abrasion 
resistance, lessen its plastic ?ow under stress,.reduce its 
dielectric constant, and improve other mechanical and 
electrical characteristics without loss of corona resistance 
or dielectric strength. ‘Without the dielectric ?uid, ?lled 
poly(tetra?uoroethylene) does not make a satisfactory 
insulation for use under conditions where corona may 
occur. ' 

As is well known, when a su?icient voltage gradient is 
imposed across a dielectric material, ionization (corona) 
occurs in gases trapped in micro-cavities within the di 
electric material or at its interfaces with other surfaces. 
With alternating voltages these ions are accelerated back 
and forth with each reversal of the ?eld, so they repeat 
edly collide against the walls of the cavity, enlarging it 
by the mechanical and thermal action of their impacts, 
and ?nally enlarging the cavity to Where the insulation 
fails. This is known as a corona failure. If the walls of 
such a cavity are covered with or composed of a dielectric 
?uid, the enlargement process is greatly slowed, for the 
?uid is able to absorb ion impacts and recover, ?owing 
back to cover the surface or ?ll the dent where the im 
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pact occurred. The globules of dielectric fluid are dis 
persed throughout the insulation so that an enlarging 
corona-cavity soon encounters one of these globules and 
its growth is stopped by the dielectric ?uid. 
The ?uorocarbon polymer surrounding the metal con 

ductor has scattered throughout the polymer tiny, substan 
tially, spherical globules of the dielectric material. These 
droplets are about 1 micron in size and they are quite 
uniformly distributed throughout the mass of the fused 
polymer. From this, it can be seen that a cavity that 
might be formed under corona stress is surrounded by 
droplets of the dielectric ?uid and that the number of 
globules per unit volume is so great that it is virtually 
impossible for the cavity to reach the outer surface of 
the insulation. The size of the dispersed droplets may 
vary from about 1 micron to about 10 microns, but gen 
erally it is preferred to have the size be in the range of 
about 1 to about 5 microns. Each droplet is spaced from 
adjacent droplets by a distance of about 3 to about 10 
microns. 
The dielectric ?uids used in the process and the prod 

ucts of this invention are high-boiling materials, having 
boiling points of about 330° C. or higher. In order to 
eifect their migration or movement during the sintering 
step, it is preferred that the dielectric ?uids have vis 
cosities not over about 3,000 centistokes at 25° C. How— 
ever, even solid dielectric material of low melting tem 
perature may be used, for they are dissolved in the car 
rier prior to the mixing step with the unsintered poly 
(tetra?uoroethylene) powder. During the sintering of 
the poly(tetrafluo_roethylene), the solid dielectric mate 
rials melt and ?ow and there is intimate contact between 
the poly(tetrafluoroethylene) and the dielectric material 
as Well as between those components and the metal wire. 

“ Under the corona discharge the eifective solids melt and 
become liquids. While it has been found that solids may 
be used, it is preferred to use the liquids. a. 
The dielectric materials may be selected from a num 

ber of chemicals including the silicone oils, as, for ex 
ample, the Dow-Corning 200 or 550 silicone oil series, 
corresponding siloxy oils containing chlorine or other 
halogen substituted side groups, per?uorinated materials 
such as per?uorinated kerosene and per?uorinated lubri 
cating oils, such materials as pyromellitic ester of ?uori 
nated alcohols, as, for example the pyromellitic ester of 
per?uoro-n-octanol and many other materials. The prin 
cipal requirements of the dielectric‘ materials used in this 
invention are that they be thermally stable so that they 
do not ‘adversely break down during the sintering step, 
the other requirement, being that they have good dielec 
tric strength in the ?nal product. This dielectric strength 
embodies the ability of the dielectric ?uid or solid to 
act as an excellent insulation and to stop ionic discharges 
or to absorb them with a minimum breakdown. 

It is preferred to use the organopolysiolxanes. 
have structures represented by the type formula 

wherein n is from 0‘ to about 2,000‘ or so and theR 
groups are usually alkyl radicals such as methyl, ethyl, 
butyl, iso-propyl and the like. Mention may be made of 
such materials as polyisobutylsiloxane, polyphenylsilox 
ane, polyethylsiloxane, poly(?uorinated diphenyl) siloX 
ane and other halogenated, such as the chlorinated silox 
anes, poly(methyl, phenyl) siloxane and similar siloxanes 
in which the R groups differ. From brochure of said 
Dow-Corning and from other sources, the “Dow-Cor 
ning 200” referred to above is polymethylsiloxane and 
the said “Dow-Corning 550” is a poly(methyl, phenyl) 
siloxane. The dielectric ?uids employed, be they silox 
anes or other materials, have unusual heat stability, re 
sistance to moisture and resistance to oxidation. In ad 
dition to their ?uidity during the sintering, they possess 
boiling points of at least about 330° C. and are stable 
at this temperature for at least a few minutes. During 

These 
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the sintering step, retention of the dielectric ?uid within 
the insulation is desired, and its loss by evaporation or 
other ways is minimized. 
, In sintering the poly(tetra?uoroethylene), tempera 
tures of at least 327° C. must be employed. While tem 
peratures of about ‘330° C. to about 400° C. are usually 
employed, higher temperatures may be used but the par 
'ticular temperature used in a given instance will depend 
upon such factors as the thickness of the insulation, the 
amount of dielectric ?uid therein, its viscosity, its boil 
ing point, among other conditions and the particular heat 
ing time will be similarly judged. For effective retention 
of the dielectric material and for greatest economy, one 
will generally use the minimum amount of ?uid to eifect 
the desired corona resistance and will effect sintering 
quickly at minimum temperatures. Most of the sintering 
is effected within about 4 to about 5 minutes at tempera 
tures in the range of about 330° C. to about 390° C., 
and preferably within about 2 minutes at temperatures 
of about 340° C. to about 360° C. Occasionally it may 
be desired to mix an excess of the dielectric ?uid with 
the insulating, polymer prior to sintering and to allow 
for loss by evaporation during removal of the carrier or 
during sintering. In any event, any loss of dielectric 
?uid is prevented or controlled so that the ?nal product 
contains the dielectric ?uid dispersed throughout the in~ 
sulating material in effective quantities. 

It has been found that generally it is not necessary to 
exceed 25% by weight. Amounts in excess thereof af 
ford no advantage. While improved corona resistance 
has been noted in certain instances with certain dielectric 
?uids in amounts less than 1%, it is preferred to use the 
dielectric material in amounts from about 3% to about 
15% by weight, based on the combined weight of the 
?uorocarbon polymer and dielectric ?uid. While this 
invention has been described mainly with reference to 
poly(tetra?uoroethylene), the principles of this invention 
apply to other ?uorocarbon polymers’ such as poly(chlo 
rotri?uoroethylene) or copolymers of tetra?uoroethylene 
with ethylene or with ?uorinated propylene ‘ such as 
hexa?uoropropylene, or with chlorotri?uoroethylene. 
Of the'various ?uoroethylene polymers, poly(tetra?uoro 
ethylene) is of greatest interest since its physical and 
chemical characteristics coupled with the dielectric fluids 
of this invention virtually eliminates failure under corona 
stress. ' ' c 

From the above examples it can be easily seen that 
the products of this invention can be produced in a va 
riety of Ways. The dielectric ?uid may be, used while the 
coating material is being applied in extrusion processes 
either admixed with the coating material being extruded 
or simultaneously mixed and extruded. In another meth 
od the unsintered poly(tetra?uoroethylene) coated Wire 
is soaked in the dielectric ?uid and the resultant ?uid 
loaded assembly is sintered. If desired to tape on the 
coating, the material to be applied is soaked prior to 
wrapping and the assembly is then sintered. Tape may 
be extruded and rolled using the dielectric ‘?uid as an’ 
extrusion aid or as a part of the extrusion aid. Unsin— 
tered sheets of poly(tetra?uoroethylene) containing the 
?uid may be calendered onto wire and the assembly 
sintered‘or the sheets may be ?rst calendered, followed 
by soaking the assembly in the ?uid and then sintering. 
All of these approaches give good corona resistance. 
However, some of the techniquesrequire less e?ort and 
time to produce top results. Of the various methods it 
is preferred to use the dielectric ?uids of this invention 
as a component of the, extrusion aid in either manufac— 
turing the coated wire or in manufacturing the tape to 
coat the conductor. However, in the various processes of 
this invention outstanding corona resistance is obtained. 
When the ?uoroethylene polymer and the dielectric 

?uid are brought into each other’s presence with the aid 
of a carrier such as a hydrocarbon, a volatile material is 
used such as naphtha, kerosene, cyclohexane, acetone, al 
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8 
cohol and similar materials. Usually the liquid carrier 
and the dielectric material are mixed in ratios of 75% 
and 25% by volume, although this ratio will vary con 
siderably depending upon the dielectric material and the 
amount of it to be incorporated in the ?uorocarbon poly 
mer. In any event the common solvents used are unre 
active to the polymers and dielectric ?uids and are read 
ily removed from their mixtures by evaporation at low 
temperatures. Further, they may also be used when 
?llers are employed. Various ?llers can be incorporated 
such as inorganic materials as mica, silica and titanium 
dioxide as well as the glass and potassium titanate exem— 
pli?ed above. Of the large variety of ?llers that can be 
added it is preferred to add those which either decrease 
the density of the ?nal articles or provide for retention of 
the conductor under destructive conditions or both. 

This invention provides a process for avoiding forma 
tion of voids which normally attend the sintering of tetra~ 
?uoroethylene polymers. Unlike and, in fact, in contra 
distinction to U.S. 2,644,802, the siloxanes of this inven 
tion are retained within the sintered polymer; the dielec 
tric materials are not removed. They are retained and 
are vital in the prevention of corona failure and in mak 
ing possible the production of ?lled, corona-resistant 
tetra?uoroethylene polymer which is useful in a variety of 
forms, as, for example, gaskets, shields, insulation, coat 
ings and the like. 

Production of corona-resistant, light-weight conductors 
through the use of the dielectric ?uids and glass bubbles 
of this invention is an important advance in aircraft and 
missile wirings. Similarly, the production of articles 
which can withstand long-term service at temperatures of 
480° C. or so is most important in missile recovery or in 
applications where the ?uorocarbon may be destroyed by 
heat. 
As compared to an average corona-stress life of only 

about '15 hours for top-grade, presently available conduc 
tors insulated with poly(tetra?uoroethylene), the conduc 
tors of this invention have an average life of about 875 
hours. Not only does this invention eliminate the prob 
lem of fractures and ?aws which occur in the conven-' 
tional processes, it affords low density, heat resistant 
structures which have no voids which would lead to low 
corona-resistance. Co-axial constructions which are not 
heavy nor cumbersome may be produced economically, 
and these are miniature in size relative to conventional 
cables. Further, the articles of this invention have low 
dielectric losses, are ?ame resistant and their surfaces can, 
through the use of ?llers in accordance with this inven 
tion, be considerably improved in cold ?ow making them 
less subject to shorting through by cutting of the insula 
tion inadvertently as, for example, by undetected pressure 
of a foreign object on the insulation; 
While the invention has been disclosed herein in con 

nection with certain embodiments and certain structural 
and procedural details, it is clear that changes, modi?ca 
tions or equivalents can be used by those skilled in the 
art; accordingly, such changes within the principles of 
this invention are intended to be included within the scope 
of the claims below. 

I claim: 1 .' 

“1. A process for improving the corona resistance of 
poly(tetra?uoroethylene) which comprises dispersing 
throughout unsintered poly(tetra?uoroethylene) a dielec 
tric material comprising a polysiloxane, said material 
being present in the resultant mixture in amounts of about 
3% to about 15% based on the total weight of the mix 
ture; shaping the resultant mixture; and sintering the said 
polymer in shaped form to produce sintered poly(tetra 
?uoroethylene) containing'dispersed therein about 3% to 
about 15 % of said dielectric material in the form of sub 
stantially spherical droplets having diameters of about 1 
micron to about 10 microns. 

2. As a new, corona-resistant composition of matter a 
sintered tetra?uoroethylene polymer containing and 
sealed therein in globular form about 1% to about 25% 
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of a dielectric material, said percentage being by weight 
based on the combined Weight of said polymer and said 
material, said dielectric material having a boiling point 
greater than about 330° C., being thermally stable at the 
sintering temperature of said polymer and being liquid 
under conditions of corona discharge. 

3. A composition in accordance with claim 2 in which 
said polymer is poly(tetra?uoroethylene). 

4. As a new composition of matter, a sintered poly(tet 
ra?uoroethylene) polymer containing and sealed therein 
in substantially spherical form about 3% to about 15% 
of a dielectric material comprising a polysiloxane, said 
percentage being based on the combined Weight of said 
polymer and said material and the said spherical forms 
having diameters of about 1 to about 10 microns. 

5. A process for avoiding formation of voids in the 
production of sintered, ?lled tetra?uoroethylene polymers 
which comprises dispersing throughout an unsintered tet 
ra?uoroethylene polymer a ?ller and a dielectric material, 
which material has a boiling point greater than about 
330° C., which is thermally stable at the sintering tem 
perature of said polymer, which is a liquid under condi 
tions of corona discharge and which is present in about 
1% to about 25% of the combined weight of said polymer 
and said material; and sintering the said polymer in the 
presence of said ?ller and said dielectric material. 

6. A process in accordance with claim 5 in which said 
polymer is poly(tetra?uoroethylene). 

7. A process in accordance with claim 5 in which said 
amount is about 3% to about 15%. 

8. A process for improving the corona resistance of a 
tetra?uoroethylene polymer which comprises dispersing 
throughout an unsintered tetra?uoroethylene polymer a 
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dielectric material which has a boiling point greater than 
about 330° C., which is thermally stable at the sintering 
temperature of said polymer and which is a liquid under 
conditions of corona discharge, said material being pres 
ent in the resultant mixture in an amount not exceeding 
about 25 % based on the combined weight of the tetra 
?uorocthylene polymer and said dielectric material; shap 
ing the resultant mixture; and sintering the said tetra 
?uoroethylene polymer. 

9. As a new corona-resistant composition of matter a 
tetra?uoroethylene polymer containing and sealed therein 
a dielectric material in an amount not exceeding about 
25% based on the combined weight of the said polymer 
and said material, said dielectric material having a boil 
ing point greater than about 330° 0., being thermally 
stable at the sintering temperature of said polymer and 
being liquid under conditions of corona discharge. 
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