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ABSTRACT OF THE DISCLOSURE 

A method for increasing the ?ex life of a poromeric 
material and/ or the ?brous substrate used in poromeric 
materials by after treating the material with a substan 
tially non-volatile lubricant and the product produced 
thereby. The process is particularly applicable to poly 
urethane containing poromerics. 

BACKGROUND OF THE INVENTION 

Synthetic leather, commonly referred to as poromeric 
material, has recently become a highly desirable and ade 
quate substitute for leather. In many instances, these ma 
terials are superior to leather, particularly in uniformity, 
aesthetic values and the like characteristics. However, it 
is desirable to increase certain other characteristics, par 
ticularly durability as measured in the ?ex life of the 
product. While durability or ?ex life is quite high for many 
purposes, being measured in the millions of ?exes, it is 
desirable to greatly, increase this ?ex life, particularly for 
certain uses such as footwear. 
One of the di?iculties involved in increasing the ?ex 

life resides in the normally desirable multi-component 
construction of the poromeric material. Such construc 
tion comprises a plurality of layers of different substances. 
conventionally, a coating composition is applied to a 
?exible substrate and a top coating is placed over the 
coating composition. The application of a plurality of 
coatings greatly increases the heat generated in ?exing 
the material. The poromeric material thus has built in 
means for self-degradation. This is particularly true when 
polymers of relatively low degradation temperatures, such 
as polyurethane, are used as the polymeric coating ma 
terial. While the polyurethanes are most susceptible to 
heat degradation, they also have withstood attempts to 
reduce the internal frictional forces therein due to the fact 
that most lubricants are also release agents for polyure 
thanes and therefore the incorporation of a lubricant into 
a poromeric component results in the inability to ?rmly 
adhere the original or subsequent polyurethane coatings 
in the construction of multi-component poromeric ma 
terials. 

It is an object of the present invention to provide a 
method for reducing the frictional forces and consequent 
heating effect in poromeric materials, thereby increasing 
the ?ex life of the resulting poromeric material. It is an 
other object of the present invention to provide a poro 
meric material of greatly increased ?ex life. These and 
other objects will become apparent to those skilled in the 
art from the description of the invention which follows. 

SUMMARY OF THE INVENTION 

In accordance with the invention, a process is provided 
for increasing the ?ex life of a poromeric material com 
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prising applying a lubricating amount of a substantially 
nonvolatile lubricant to a porous poromeric structure 
comprising a ?exible porous substrate coated with a po 
rous elastomeric material thereby impregnating said ma 
terial with said lubricant. The invention is particularly 
applicable to impregnating an entire poromeric material 
having a ?brous substrate coated with a porous, ?exible 
polyurethane coating composition. 
The present invention provides a simpli?ed means of 

greatly increasing the ?ex life of poromeric materials 
with a minimum of expense and simplicity of operation. 
Using the method of the present invention, a poromeric 
material is produced having a ?ex life of 2, 3 or more 
times that of similar untreated poromeric materials. The 
treatment of the entire poromeric structure with the lubri 
cant greatly reduces the frictional forces and the internal 
structural stresses which produce a heating effect which in 
turn leads to the premature degradation of the poromeric 
structure. 

Because the invention is preferably applied to a com 
pleted poromeric material the invention will be described 
more particularly in this respect although it is to be noted 
that the invention can be effected in certain instances with 
respect to the substrate material with correspondingly good 
results. 
The invention will be described more fully by reference 

to the drawing which is a sectional view of a typical poro 
meric material 
A poromeric material 10‘ is normally comprised of a 

?exible substrate 12, a ?exible polymeric coating compo 
sition 14 which is water-vapor permeable and, as is nor 
mally desired, a ?exible polymeric topcoat 16 is applied 
over the water-vapor permeable coating. The topcoat is 
often a non-porous ?exible polymer of the same or differ 
ent composition as the porous coating composition. 
The present invention is applicable to poromeric ma 

terials in general. However, the invention is more par 
ticularly applicable to poromerics having ?brous substrates 
and polyurethane coatings. Therefore, the invention will 
be described more fully with respect to these materials 
although this further description is not to be considered 
as limiting the scope of the invention. 
The ?exible substrate on which the polymeric coating is 

applied may be most any ?exible sheeting such as paper, 
plastic and the like, but preferably the substrate is porous 
to water vapor and more preferably the substrate is a 
?brous composition which may be woven, knitted, braided, 
twisted, nonwoven or the like, natural, that is, animal, 
vegetable or mineral ?bers, or synthetic ?bers and mix 
tures thereof. The particular substrate used is not critical 
to the invention although the substrate is preferably a 
Water-vapor permeable ?brous material. Therefore, a sub 
strate of ?brous materials such as cotton, ?ax, jute, silk, 
wool, asbestos, nylon, rayon, acetate, triacetate, polyester, 
polyamide, polyethylene, polypropylene, polyurethane, 
polyvinyls, acrylics and the like ?bers can be used as well 
as cellulose based substrates. The substrates may be ?lled 
or bonded or non?lled with a resinous material such as 
a polyester, polyurethane, latex or the like polymeric 
material. Also, if desired, the ?brous material can be 
laminated with other ?brous materials or with a synthetic 
plastic sheet material. 
The most preferred substrate is a nonwoven composi 

tion of synthetic ?bers such as polyester staple and poly 
propylene staple needled to a high density such as that 
obtained in needling a batting with about 1000 to 5000 
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punches per square inch. The needled substrate can be 
subsequently shrunk, if desired, and/ or impregnated with 
a bonding agent. The prepared substrate is preferably 
of a thickness of about 0.005 to about 0.3 inch thick and 
more preferably about 0.01 to 0.1 inch thick. The sub 
strate has a tensile strength of about 5 to 1600 pounds 
per square inch or more, and more preferably about 900 
to 1200 pounds per square inch. 
The denier of the structural ?ber component can vary 

widely. It can be as great as about 30 denier per ?lament 
or more but normally, ?bers of about 0.5 to 3 denier per 
?lament are preferred because they are easier to handle 
and give a product of greater pliability, toughness and 
scuff resistance. 
The ?exible polymeric coating used, often referred to 

as an elastomer, may be any of numerous plastic materials 
commonly used in the manufacture of synthetic leather 
and similar products. Many different polymers are utilized 
for this purpose, all of which are well known in the art. 
Such materials retain a leather-like ?exibility after ?nal 
cure and thus are best de?ned as elastomeric or ?exible 
polymers. The term “polymeric” or “elastomer” as used 
herein is used in its broad sense to include various ?exible 
polymers such as polyesters, polyethers, vinyls such as 
polyvinyl chloride, polyvinylidene chloride, vinyl chloride 
vinylacetate copolymers, vinyl chloride-vinylidene chlo 
ride copolymers and mixtures of the same and the like. 
In addition, other suitable polymers include copolymers 
of vinyl chloride or other vinyl halides with monomers 
such as acetate, vinylidene chloride, diethyl maleate and 
vinyl acetals such as vinyl butyral chloride. However, 
because the preferred polymeric coating is a polyurethane 
composition, the invention will be described more fully 
with respect to the polyurethanes. 
The polyurethane elastomers utilized in the present in 

vention, as well as the other polymeric materials are those 
which can be cured or hardened to a ?exible state by the 
the removal of solvent, cooling, polymerizing and the 
like as well as combinations thereof. 
A preferred polymeric coating composition useful with 

the present invention is a polyurethane elastomer made by 
reacting an organic diisocyanate with an active hydrogen 
containing polymeric material such as a polyalkylene ether 
glycol, a hydroxyl containing polyester or a polyester 
polyamide to produce an isocyanate-terminated polyure 
thane prepolymer and reacting the resulting prepolymer 
with a chain-extending compound having two active hy 
drogen atoms bonded to amino~nitrogen atoms. Hydrazine 
and N-methyl-aminobis-propylamine are typical chain ex 
tenders. However, others which are useful include di 
methylpiperazine, 4-methyl - m - phenylene - diamine, m 

phenylene-diamine, 1,4-diamino-piperazine, ethylene di 
amine and mixtures thereof. Also, thermoplastic or one 
package thermal processable elastomeric polyurethanes 
which form polymeric structures through hydrogen bond 
ing can be used. 
The polyurethane elastomer can be prepared by ?rst 

mixing a molar excess of the diisocyanate with the active 
hydrogen containing polymeric material and heating the 
mixture at about 50—120° C. until the prepolymer is 
formed. Or, the diisocyanate can be reacted with a molar 
excess of the active hydrogen containing polymeric ma 
terial, and the reaction product capped by reacting it with 
more diisocyanate to form the prepolymer. Numerous 
variations of these basic reactions are known and can be 
used in the present process. 

Aromatic, aliphatic and cycloaliphatic diisocyanates or 
mixtures thereof can be used in forming the prepolymer. 
Such diiosocyanates are, for exampe, tolylene-2,4-diiso 
cyanate, tolylene-Z,6-diisocyanate, m-phenylene diisocy 
anate, biphenylene-4,4’-diisocyanate, methylene bis(4 
phenyl isocyanate), 4-chloro-l,3-phenylene diisocyanate, 
naphthalene-1,S-diisocyanate, tetramethylene-l ,4 - diisocy 
anate, hexamethylene-1,6-diisocyanate, decamethylene-l, 
10-diisocyanate, cyclohexylene-1,4-diisocyanate, methyl 
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’ ene bis(4-cyclohexyl isocyanate) and tetrahydronaphtha 
lene diisocyanate. Arylene diisocyanates, that is, isocy 
anates in which the isocyanate groups are attached to an 
aromatic ring, are preferred. In general they react more 
readily than do alkylene diisocyanates. 

Polyester polyamides and polyalkyleneether glycols are 
the preferred active hydrogen containing polymeric mate 
rials for the prepolymer formation. The polyesters and 
polyester polyamides are formed by conventional proc 
esses such as by reacting acids, esters or acid halides with 
glycols. Acids for preparing such polyesters are, for ex 
ample, succinic, adipic, suberic, sebacic, terephthalic and 
hexahydroterephthalic acids and the alkyl and halogen 
substituted derivatives of these acids. 
As stated herein, the polymeric coating composition 

is applied so as to form a porous coating over the ?ex 
ible substrate. Various techniques can be utilized in this 
process. One technique particularly applicable to poly 
urethanes is to incorporate a small amount of water or 
blowing agent such as Freon into the polymer prior to 
?nal cure, thus foaming the polymer during the initial 
curing step. Another method which is often preferred is 
to incorporate a ?nely divided solid material into the 
polymeric coating prior to coating the substance. The 
?nely divided solid material is one which is insoluble 
in the coating composition and nondeleterious to and non 
reactive with the polymer or solvent therefor. Also, the 
solid material is one which can be readily removed from 
the polymer after curing by various means ‘such as de 
composition, volatilization, solubilization or the like. 
The most preferred ?nely divided solid materials incor 
porated into the coating composition are water or alcohol 
soluble compounds which do not fuse, decompose or 
volatilize at the temperature utilized to cure the coating 
composition. Curing temperatures are normally below 
about 150 degrees centigrade and therefore useful solid 
materials can be any of numerous substances. However, 
the preferred materials are inorganic materials such as 
salts or mixtures of salts, especially alkali metal salts 
such as sodium and potassium chlorides, bromides, sul 
fates, ammonium sulfates and the like, of which sodium 
chloride is the most preferred. However, materials which 
volatilize above the curing temperature and below the 
polymer degradation temperature, such as ammonium 
acetate can also be used with correspondingly good results. 
The solid material is preferably of a US. Standard 

‘sieve number less than about 60 and more preferably 
less than about 200 and most preferably that which passes 
through a US. Standard Sieve Number 325. The solid 
particles are incorporated into the polymeric coating ma 
terial by various means such as by intimately mixing 
the solid particles and the polymer in a proportion by 
weight of about 1:1 to 6:1 and more preferably in a 
proportion of about 2:1 to 5:1 salt to polymer on the 
solid basis. The particular amount of solid material used 
and the particular size thereof effects the water-vapor 
permeability of the resulting product. A greater content 
of ?nely divided material increases the porosity of the 
?nished product. 
The prepared coating composition is applied to the 

?exible substrate by any of numerous methods, includ 
ing spraying, brushing, spreading and the like. For ex 
ample, particularly desirable methods are the ?oating 
knife method, calendering, cast-coating, roller-coating and 
the like. One of the more preferred methods is to use a 
doctor blade technique whereby the composition is ap 
plied as a viscous resin which may or may not contain 
a solvent depending on the temperature of application, 
the polymer used and the preferred viscosity ‘for such 
application. 
The application can be effected in a single or multi 

tude of successive applications or coatings with or with 
out partial or complete cure between successive coatings. 
A preferred method of application is by successive coat 
ings of about 1 to 3 mils per coating with partial curing 
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between each successive layer. However, various other 
techniques are equally applicable, the particular technique 
utilized depending primarily on the polymer coating com 
position used. However, it is preferred that the coating 
be applied to the substrate to achieve a ?nally cured coat 
ing of a thickness of about 3 to 100 mils and more prefer 
ably of about 10 to 50 mils and more preferably about 
30 mils. 
As may be desired for the particular end use of the 

polymeric material made, a topcoating may be applied 
which normally does not account for more than about 
10 percent of the coating composition applied to the 
substrate. The topcoating is preferably of the same mate 
rial as the polymeric coating but is applied so as to form 
a continuous nonporous ?lm. Thus, salt, blowing agents 
and the like are normally not incorporated into the top 
coat ‘formulation. The thin topcoating does not greatly 
limit water-vapor permeability while enhancing scuff re 
sistance and abrasion. The ?nally prepared poromeric 
material is then lubricated by impregnating the entire 
poromeric structure with a lubricant. 
The term “lubricant” is used herein in its broad and 

conventional sense as being a substance which reduces 
friction, heat and wear when introduced as a ?lm be 
tween solid surfaces. These lubricants used are further 
described as being of a viscosity range from about one 
stoke to a grease-like consistency at room temperatures. 
More particularly, the lubricants are substantially non 
volatile liquids. Typically, these compositions are re?ned 
petroleum or mineral oils, synthetic hydrocarbon lubri 
cants, polyglycols, polyglycol ethers and esters, mono 
esters and glycerides, hydrocarbon halides, fluorocarbons 
and silicone oils, preferably of the water insoluble type 
such as organo siloxane polymers such as methyl and 
phenyl polysiloxanes, having viscosities in the range of 
less than about 1 stoke up to a grease-like consistency. 
In addition, various fatty chain containing materials such 
as fatty esters, acids, amides, amines, imines, alcohols, 
nitriles, soaps, salts, epoxies and the like having fatty 
chains of ‘8 to about 30 carbon atoms can be used alone 
or in combination with other lubricants or as additives. 
The more preferred lubricants are particularly character 
ized as being relatively nonreactive, particularly with 
respect to degradation through oxidation under the con 
ditions to which the polymeric material would be ex 
pected to be submitted, and substantially nonvolatile at 
room temperatures. Thus, the vapor pressure of the pre~ 
ferred lubricating oils is sufficiently low so that evapora 
tive losses at room temperatures are negligible even over 
extended periods of time. 
The most preferred compositions are the silicon and 

re?ned mineral oils. The mineral or petroleum oils which 
are particularly useful are those oils which are classi?ed 
as spindle oils, neutral oils, red and pale oils, bright 
stocks and steam-cylinder oils. The more preferred pe 
troleum oils are those of an S.A.E. 5 to S.A.E. 70- rating 
and most preferably, viscosity stabilized detergent oils 
such as 20-20W, 5-30W and the like. Thus, petroleum 
oils containing various additives and stabilizers are highly 
desirable. 

In addition to the highly preferred petroleum oils, sili~ 
cone oils, often referred to as polysiloxaues, are also par 
ticularly useful in the present invention. Typical of the sili 
cone oils is dimethyl silicones, phenylmethyl silicones, 
linear methylsiloxane polymers, polymethylphenyl 
siloxane, cyclic polysiloxanes, 3,3 diphenyltrisiloxane and 
the like. These oils normally have viscosities in the range 
of about 1 to 1000 stokes or more. 

Other lubricants useful in the present invention are syn 
thetic hydrocarbons such as polymerized ole?ns including 
polymerized ethylene, propylene, butylene and the like of 
a molecular weight of about 250 to about 50,000. Poly 
glycols such as polyethylene glycol and polypropylene 
glycol and more particularly their ‘water insoluble esters 
and ethers are useful lubricants within the scope of the 
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invention. Monofatty esters of 12 to 30 carbon atoms such 
as ethylpalmitate, ethylstearate and their respective acids 
such as stearic acid, palmitic acid and the like can also be 
used as well as the respective amines, imines, amides, 
nitriles, epoxies, soaps and salts. Many of these latter 
compounds are most favorably used as additives for the 
petroleum oils. In addition to the monoesters, the re 
spective fatty glycerides and diesters can be used, par 
ticularly aliphatic diesters such as ethylene glycol dilau 
rate, cyclic diesters and triesters of phosphoric acid, par 
ticularly aliphatic orthophosphates. While most of the 
compounds described are aliphatic in nature, aromatic lu~ 
bricating compounds can also be used. However, the gen— 
erally linear nature of the aliphatic materials generally 
makes them more acceptable as lubricants and therefore 
they are normally preferred. 
The oils are applied to the polymeric composition in a 

lubricating amount. This amount ranges from about 0.01 
percent to about 10 percent or more by weight of the 
poromeric material. More preferably, the lubricant is ap 
plied in the range of about 0.05 to about 2 percent by 
weight of the poromeric material and most preferably 
in the range of about 0.1 to 1.5 percent by weight of the 
poromeric material. In the most preferred range, the 
presence of the oil is not readily detected by touch or 
feel, and the oil does not exude from the poromeric ma 
terial on extensive use. However, with correspondingly 
higher concentrations, depending upon the particular lubri 
cant used, correspondingly improved ?ex lifes are ob 
tained. 
The lubricant is applied to the poromeric material, pref 

erably in a diluted concentration in a volatile solvent. The 
porous nature of the poromeric substrate and coating com 
position readily lends itself to complete impregnation with 
the lubricant. The application of the lubricant can be made 
by various methods such as by submersion, brushing, 
spraying or otherwise soaking the poromeric material 
with the solvent thinned lubricant. The solvent is sub 
sequently volatilized from the poromeric material, thus 
leaving the oil evenly distributed throughout the poromeric 
material. The particular method of impregnating the 
poromeric material is not critical. However, the use of a 
solvent to thin the lubricant provides a ready means for 
thorough distribution of the lubricant throughout the 
poromeric material in a controlled manner. 
The invention will be described more fully by reference 

to the examples which illustrate certain preferred embodi~ 
ments of the present invention. Unless otherwise indi~ 
cated, all parts and percentages are by Weight. 

EXAMPLES 1 THROUGH 5 

A poromeric material was made in accordance with 
the present invention by forming a flexible substrate of 
batting comprising a mixture of 1.5 denier per ?lament 
of 1%. inch drawn polyester staple and 1.8 denier per 
?lament of 11/: inch drawn polypropylene staple. The 
blend was fed into a garnet to form an intimately blended 
web of a density of 24 ounces per square yard. The web 
was passed through a needle puncher wherein the web 
was needled to about 4000 needle punches per square 
inch. The produced batting was then impregnated with 
a latex butyl-melamine formaldehyde bonding agent to 
achieve a 30 percent weight by solids pickup based on the 
dry ?ber weight. The ?nally prepared batting was of a 
thickness of about 0.026 inch. 
An elastomeric coating composition was then prepared 

by mixing 167 parts of sodium chloride with 116.4 parts 
of Dalto?ex 18, a polyester polyamide diisocyanate pre 
polymer manufactured by ICI, diluted in methylethyl 
ketone to 27 percent solids. Subsequently, 3 parts of 
Suprasec K2 diisocyanate curing agent for the prepolymer 
at 40 percent solids in methylethylketone and 6 parts of 1.8 
percent solution of dimethylphenethylamine in methyl 
ethylketone were mixed with the prepolymer composition. 
The sodium chloride was of a ?nely divided ‘particle size. 
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The salt addition resulted in a salt-polymer ratio of about 
4: 1 by weight of solids. 
The prepared salt-polymer mixture was then applied to 

the prepared ?brous substrate in a plurality of applica 
tions to attain a total of about 30 mils of dry polymeric 
coating. The coated product was then divided into a con 
trol and test samples for the application of a lubricant 
in accordance with the present invention. 
A viscosity stabilized high detergent 20-20W motor 

oil diluted, as shown in Table I, with methylethylketone 
was applied to the poromeric material by immersing the 
poromeric in the diluted motor oil for 10 minutes. By 
controlling the dilution rate, that is, the percentage of oil 
in the solution and the time of immersion, the oil picked 
up by the poromeric material was readily adjusted. A 10 
minute immersion corresponded to an oil pick-up equal 
to the oil dilution. On removing the poromeric material 
from the immersion bath the excess solution was drained 
off and the solvent ?ashed off. The material was further 
dried for 1 hour in an oven at 160 degrees Fahrenheit 
and subsequently aged at room temperature and humidity 
for one day. The dried poromeric material was then sub 
jected to Newark ?ex tests using 4 samples for each test. 
The results were compared to the control which was the 
untreated poromeric material. Table I gives the average re 
sults obtained. 

TABLE I 

Percent by 
weight of Percent oil 

20-2OW pickup by 
motor oil weight of Flex 

in methyl- poromeric life (in 
ethylketone material millions) 

Example number: 
1 (control) __________________ __ 0 0 4. 8 
2 0. 5 0. 5 22 

0. 8 0. 8 20 
1. 0 1. 0 (l) 
l. 5 1. 5 (1) 

1 Greater than 22. 

The results of these tests are extremely pronounced 
in the greatly increased ?ex life, using the process of the 
present invention as illustrated by Examples 2 through 5. 
Using only 0.5 percent lubricant, the ?ex life is increased 
almost ?ve fold. In Examples 4 and 5, the testing was dis 
continued at 22 million flexes. It was readily apparent that 
the ?ex life was greatly in excess of the 22 million mark. 
It was also noted that the lubricant did not detrimentally 
a?Fect the feel of the poromeric at about the one percent 
oil level or lower. At the 1.5 percent level, a slight oily 
feel could be detected but this was not deemed to be detri 
mental to the product. 

EXAMPLES 6 THROUGH 14 
These examples illustrate the present invention utilizing 

a silicon oil. Again, a poromeric was made in accordance 
with Examples 1 through 5. A sample was retained for 
the control while other samples were treated with vary 
ing amounts of silicon oil diluted in methylethylketone 
solvent as described in Examples 1 through 5. The ‘silicon 
oil used was General Electric’s SF—1034 having a viscosity 
of 1050 centistokes at room temperature. Table II gives the 
results obtained using the average results obtained for 4 
samples for each test. The tests were again conducted 
according to the Newark ?ex test. 

TABLE II 

Percent by weight Percent oil 
of General Elec- pickup by 

trio SF~1034 sili- weight of Flex life 
cone polymer in poromeric (millions 
methylethylketone material of ?exes) 

Example number: 
6 (control) ____________ __ 0 0 3. 8 
7 __________ _. -__ 0.05 0.05 5.1 

._ 0. 1 0. 1 6. 3 

. _ 0. 3 0. 3 6. 6 

. _ 0. 5 0. 5 9. 0 
_.. 1. 0 1. 0 9. 3 
__ 2.0 2.0 ll.0 
_ 4. 0 4. 0 l7. 8 

__________ _ _ 5. 0 5. 0 21. 2 

It is readily sene that even on the application of very 
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small amounts of silicon oil, the ?ex life is improved. As 
compared to Examples 1 through 5, it was noted that 
larger amounts of silicon oil were required to effect a 
comparable increase in the ?ex life. 

EXAMPLES 15 THROUGH 20 
In these examples, another silicon oil was used to in 

crease the ?ex life of the poromeric material prepared in 
accordance with Examples 6 through 14. Again, the silicon 
oil was diluted in methylethylketone as noted in Table III. 
The silicon oil used was Dow Corning 1109 having a vis 
cosity of 5-8 centistokes at room temperature. The re 
sults obtained are shown in Table III. 

TABLE III 

Percent Dow 
Corning 1109 

pickup by Flex 
weight of life (in 
poromeric millions) 

Example Number: 
15 (control) _____________________________ __ 0 3- 6 
l6 _ _ _ . . _ _ _ . . _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ . 0. l b. 8 

._ 0. 3 s. 3 

. _ 0. 3 6. 3 

_ _ 1. 0 6. 3 

. . 2. 0 h. 7 
_____________________________ . _ 5. 0 8. 8 

It will be readily noted that while 0.1 percent of the 
silicon oil about doubled the ?ex life, greater amounts did 
not greatly increase the ?ex life. Therefore, this silicon 
polymer is highly desirable to effect a doubling of the 
?ex life with a minimum addition of lubricant. 

In the same manner, other silicon oils may be used with 
nonwoven ?brous substrates as well as with other ?exible 
substrates such as woven, knitted and the like fabrics as 
well as ?exible polymeric sheet material with correspond 
ingly good results. In addition, other lubricants, particu 
larly petroleum motor oil of S.A.E. 5W to 70, vsynthetic 
hydrocarbons of molecular weights in the range of 250 
to 50,000, fatty monoesters, glycols, glycerides and their 
respective acids, amides, alcohols, nitrates, soaps, salts, 
epoxies are used either alone or as additives to basic 
lubricants with correspondingly good results. 

While there have been described various embodiments 
of the present invention, it is understood that various 
changes therein can be made without departing from the 
scope of the invention. It is therefore intended to cover 
the invention broadly being limited only by the appended 
claims. 
What is claimed is: 
1. A poromeric material comprising a Water-vapor 

permeable, nonwoven needle punched bonded ?brous sub 
strate coated with a water-vapor permeable polyurethane 
elastomer, said poromeric material being impregnated with 
from about 0.01 to about 10 percent by weight of a sub 
stantially nonvolatile lubricant, said lubricant being sub 
stantially free from solvent. 

2. The poromeric material of claim 1 wherein said 
lubricant is a petroleum oil. 

3. The poromeric substrate of claim 1 wherein said 
lubricant is a silicone oil. 

4. The poromeric material of claim 1 impregnated with 
from about 0.05 to about 2 percent of said lubricant. 

5. The process of increasing the ?ex life of a poromeric 
material which comprises a water-Vapor permeable, non 
woven rieedle punched bonded ?brous substrate coated 
with a water-vapor permeable polyurethane elastomer, said 
process comprising dissolving from about 0.01 to about 
10 percent of a lubricant in a solvent to produce a lubri 
cant solution, applying ‘said lubricant solution to said 
poromeric material and penetrating into said material in 
an amount of about 0.01 to 10 percent lubricant based on 
the weight of poromeric material and subsequently re 
moving said solvent from said poromeric material. 

6. The process of claim 5 wherein the lubricant'is a 
petroleum oil. 

7. The process of claim 5 wherein. the lubricant is a 
silicon oil. 

(References on following page) 
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