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@ Brushing a fabric with low tenacity-elongation nyion yarn.

Fabrics for brushing contain a nylon yam having
an elongation less than 60% and a tenacity less than
the lesser of 5 grams per denier and (7 -{0.08 X
elongation%]). The yam tenacity is preferably be-
tween 1.5 and 4 grams per denier, and the yam is
preferably composed of filaments having deniers be-
tween 1.4 and 6.
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BRUSHING A FABRIC WITH LOW TENACITY-ELONGATION NYLON YARN

The invention relates to the art of making
napped fabrics, and more particularly to the art of
making such fabrics wherein polyamide yarns are
included in the fabric. ,

Brushed or napped fabrics have long been
known, particularly in fabrics made from staple
yarns. Such fabrics are typically made by abrading
the fabric surface by contact with teazels or wire
carding cloth (see textbook "Textile Finishing" by
Hall, published 1966 by American Elsevier, pages
105-108). When a very short pile or nap is 10 be
raised, the cloth surface may be subjected to abra-
sion by contact with emery or other similar material
(page 107 of the Hall text). Fabrics made of con-
tinuous filament nylon have not been used exten-
sively for many types of brushed fabrics, since
conventional nylon yarns give poor results in the
brushing operation when using conventional brush-
ing squipment.

It has been discovered that the brushing opera-
tion can be successful with fabrics containing con-
tinuous filament nylon yarns if the properties of the
nylon yams are properly selected as disclosed
below. The yams must have elongations less than
about 80%, and must have tenacities less than the
lesser of 5 grams per denier and (7 -(0.06 X
elongation%})) grams per denier.

According to a first aspect of the invention
there is provided a process for producing napped
fabrics, comprising providing a fabric comprising a
critically selected polyamide yarn- having a plurality
of continuous polyamide filaments, the polyamide
yarn being at least partly exposed on- a surface of
the fabric, and abrading the surface sufficiently to
break some of the filaments of the polyamide yarn.
The polyamide yarn must have an elongation less
than about 60%, and must have a tenacity less
than the lesser of 5 grams per denier and (7 -[0.06
X elongation%]) grams per denier.

According to further aspects of the invention,
the tenacity of the polyamide yarn is preferably
between 1.5 and 4 grams per denier, and the
slongation of the polyamide yarn is preferably be-
tween 10 and 50%. The polyamide yarn is prefer-
ably nylon 66, and advantageously the filaments of
the polyamide yarn have deniers between 1.4 and
6. The yarn tenacity is advantageously less than
the lesser of 5 grams per denier and (6.8 -[0.06 X
elongation%]1) grams per denier. For various desir-
able dyeing effects, the fabric may comprise a
second yarn which does not comprise polyamide
filaments. Advantageously such a second yarn may
be a polyester, with the preferred polyester being
polyethylene terephthalate.
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Other aspects of the invention will appear in
the following detailed description of the invention.

Exampie 1

This is an example of attempts to brush fabrics
made of conventional nylon yarns. A conventional
apparel 34 filament nylon 66 yarn is meli-spun at
1400 MPM, quenched, steamed and wound, the
spun denier being selected such that the drawn
yamn will have 70 denier. The spun yarn is cold
drawn to an eiongation of 40%, yielding a drawn
yarmn having a tenacity of 5.6 grams per denier. A
warp knit fabric is formed from the yam. Attempts
to brush the fabric using a Gessner knit goods
napping apparatus are unsuccessful due to rapid
dulling of the wires on the napping apparatus and
failure of the filaments to cleanly break.

The spinning and drawing operations are modi-
fied to provide a 70 denier drawn yarn having an
elongation of 60%, resulting in a tenacity of 4.2
grams per denier, and {0 provide a 70 denier drawn
yarn having an elongation of 30%, resulting in a
tenacity of 6.5 grams per denier. Similar unsuc-
cessful resuits are obtained when it is attempted o
brush warp knit fabrics formed from either of the
drawn yarns of this paragraph.

Example 2

This is an example according to the present
invention. Nylon 66 polymer having an RV of 80
and nylon 66 polymer having an RV of 40 are
extruded as 34 side-by-side conjugate molten
streams through spinneret capillaries, the volumet-
ric ratio being 40% high RV polymer and 60% low
RV polymer. The spinning temperature is 285°C.,
and the 34 conjugate molten steams are conven-
tionally quenched into filaments by transversely
directed quench air in a quench zone immediately
below the spinneret. The filaments are converged
into a yarn and simultaneously subjected to finish
application by a metered finish appiicator located
91.44 CM below the spinneret face. The yarn then
passes in a partial wrap about a feed roll running at
a peripheral speed of 3333 MPM, the feed roll
being located 6.1 meters below the face of the
spinneret. The yarn next passes in a partial . wrap
about a delivery roll running at a peripheral speed
of 5000 MPM. The surfaces of both feed and draw
rolls are selected to minimize slippage, so that the
yarn is drawn between the rolls. Next the yamn
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passes through a 300°C. tube 61 CM long and is
then wound at a winding speed of 4605 MPM. The
yam has 34 filaments, 70 denier, an elongation of
43%, and a tenacity of 2.4 grams per denier.

A warp knit fabric is formed from the conjugate
vam of this example and subjected to the conven-
tional brushing operation, surprisingly with excelient
results.

The nylon yarns usable according to the inven-
tion may be used as an accent yarmn in a fabric
including another fiber, or as a 100% face yam.
The fabric construction may be either woven or
knitted so long as some of the nylon yamn is
exposed so as to be accessible to the brushing
process.

Exampie 3

The necessary yam properties can be
achieved by other processes than that of Example
2. A 34 filament yamn is spun from 40 RV nylon 68
polymer at a melt temperature of 285°C., the mol-
ten streams being conventionally quenched and
converged into a yam 52 inches (132 CM) below
the face of the spinneret. The yam next passes
downwardly t0 a metered finish applicator located
3.3 meters below the spinnerst face, then in a
partial wrap about each of two ceramic snubbing
pins prior to contact with a feed roll running at a
surface speed of 3800 MPM. After passing in a
partial wrap about the feed roll, the yarn passes in
a partial wrap about a delivery roll running at a
surface speed of 3710 MPM, then is wound at a
winding tension of about 7 grams. The snubbing
pins are arranged such that the yam tension be-
tween the snubbing pins and the feed roll is 56
grams.

The resuiting 70 denier yamn has an elongation
of 44%, and a tenacity of 3.9 grams per denier. A
warp knit fabric formed from the yam is brushed
with excellent processability, and the resuiting
napped fabric is of excsllent quality.

TEST METHODS

Fifty yards of yarn are stripped from the bob-
bin and discarded. Elongation is determined using
an Instron tensile testing instrument. The gage
length (initial length of yarmn sample between
clamps on the instrument) is 25 CM and the cros-
shead speed is 30 CM per minute. The yam is
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extended until it breaks. Elongation is defined as

- the increase in sample length at the time of maxi-

mum force (stress) applied, expressed as a per-
centage of the original gage length (25 CM). Te-
nacity is defined as the maximum stress applied in
grams divided by the yarn denier prior 1o extending
the yarn.

Claims

1. A process for producing napped fabrics,
comprising: '

(@) providing a fabric comprising a
polyamide yarn having a piurality of continuous
polyamide filaments, said polyamide yamn being at
least partly-exposed on a surface of said fabric and
having:

{1) an elongation less than about 60%; and
(2) a tenacity less than the lesser of:
(a) 5 grams per denier, and

(b) (7 -[0.06 times elongations %]) grams per de-
nier, and

(b} abrading said surface sufficiently to break
some of the filaments of said polyamide yarm or
said surface.

2. The process defined in claim 1, wherein said
tenacity is between 1.5 and 4 grams per denier.

3. The process defined in claim 1, wherein said
slongation is between 10 and 50%.

4. The process defined in claim 2, wherein said
elongation is between 10 and 50%.

5. The process defined in claim 1, wherein said
filaments are composed of nylon 686.

8. The process defined in claim 1, wherein said
filaments have deniers greater than 1.5.

7. The process defined in claim 1, wherein said
fabric further comprises a second yarn which does
not comprise polyamide filaments.

8. The process defined in claim 7, wherein said
second yarn comprises polyester filaments.

9. The process defined in claim 8, wherein said
second yam comprises polyethylene terephthalate
filaments.

10. The process defined in claim 1, wherein
said yam has a tenacity less than the lesser of 4
grams per deer or (6.8 -[0.06 times elongation %])
grams per denier.
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