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(57) Canevas de rubans de polyolefine tiss€s constitues
de plusieurs rubans chaines dans une relation cote-a-cote
essentiellement parallele, ains1 que de plusieurs rubans
trames dans une relation cdte-a-cote essentiellement
parallele. Au moins une partie de ces rubans chaines et
trames est en forme de ruban ayant au moins un ruban
additionnel ou un fil multifilament en surimposition.
Chacun des rubans est de polyoléfine et le canevas
démontre des proprictes de resistance a la dechirure
ameliorees.

I*I Industrie Canada  Industry Canada
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(57) A scrim of woven polyolefin tapes comprising a
plurality of warp tapes 1n a substantially parallel side-by-
side relationship and a plurality of weft tapes m a
substantially parallel side-by-side relationship. At least
some of each of said warp and said weft tapes being 1n
the form of a tape having at least one of an additional
tape and a multifilament yarn superimposed thereon.
Each of said tapes 1s a polyolefin tape. The scrim exhibits
improved tear strength properties.
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ABSTRACT OF THE DISCLOSURE

A scrim of woven polyolefin tapes comprising a
plurality of warp tapes 1in a substantially parallel
side-by-side relationship and a plurality of weft tapes
in a substantially parallel side-by-side relationship.
At least some of each of said warp and said weft tapes
being 1n the form of a tape having at least one of an
additional tape and a multifilament yarn superimposed
thereon. Each of said tapes is a polyolefin tape. ‘The

scrim exhibits improved tear strength properties.
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SCRIMS OF IMPROVED TEAR STRENGTH

The present invention relates to scrims of woven

polyolefin tapes having improved strength. In particular

the invention relates to scrims in the form of

tarpaulins, lumber covers, or in other forms, that have

improved tear strength, and to a method for the
manufacture of such scrims.

Scrims are used 1n a variety of forms, patticularly
in the transportation industry. For instance, scrims in
the form of tarpaulins are widely used in the
transportation of goods in order to protect a load of
goods on a flat-bed truck or on a rail car against the
effects of railn, Snow, sun or other environmental or
weather situations. For instance, if the load is a stack
of lumber, 1t 1s important and desirable to protect the
stack of lumber from the effects of weather in order to
prevent solling, staining or other damage to the lumber.

This 1s particularly important for finished lumber.
Other uses include use as geomembranes and as covers for
hoop structures, including hay stacks and temporary
buildings, landfill covers, pit and pond liners, heavy
duty protective covers and as other covers where tear
strength 1s important.

Such tarpaulins and other covers are known and are
typically made of a woven polyolefin fabric in the form
of a scrim, especially from tapes of high density
polyethylene, polypropylene or other polyolefins.
Examples of lumber covers are given in U.S. Patent
4,239,831 of T.W.E. Pattenden, which discloses a cover
formed from woven tapes of high density polyethylene.
Canadian Patent 1,332,843 of J. Finell et al. discloses a
tarpaulin formed from multifilament warp yarns a
combination of woven multifilament yvarns and flat film
yarns as weft yarns. U.S. Patent 3,503,106 of M.I. Port

et al. discloses material formed in a continuous process

in which tapes are extruded and the edges thereof are




10

15

20

25

CA 02196004 1999-04-23

folded back on themselves prior to the weaving of the tabric.

While tarpaulins and other covers or scrims formed of woven polyolefin tapes
have performed satisfactory in a number of end-uses, it would be desirably to improve
the strength of such scrims, especially the tear strength of the scrims, in order to
improve the performance of the scrim in use. Such a scrim, and a method for the
fabrication thereof, has now been found.

Accordingly, the present invention provides a scrim of woven polyolefin tapes
comprising:

a) a plurality of warp tapes in a substantially parallel side-by-side
relationship;

b) a plurality of weft tapes in a substantially parallel side-by-side relationship;

c¢) at least one of said warp and said weft tapes having at least one of an
additional tape and a multifilament yarn superimposed thereon, each of said tapes
being a polyolefin tape.

The present invention also provides a scrim of woven polyoletin tapes
comprising:

a) a plurality of warp tapes in a substantially parallel side-by-side
relationship;

b) a plurality of weft tapes in a substantially parallel side-by-side relationship;

c) said warp and said weft tapes having at least one of an additional tape and a
multifilament yarn superimposed thereon, each of said tapes being a polyolefin tape.

The present invention further provides a method for the fabrication of a scrim
of woven polyolefin tapes in which said polyolefins tapes are fed to a loom for
fabrication of a scrim of warp and weft tapes in a substantially parallel side-by-side

relationship, comprising feeding to said loom at least one of an additional tape or a

multifilament yarn with at least
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some of said warp and said weft tapes, said additional
tape and saild multifililament yarn being superimposed on
sald warp and said weft tapes and being woven therewith
in said loom.

The present 1nvention also provides a method for the
fabrication of a scrim of woven polyolefin tapes in which
sald polyolefins tapes are fed to a loom for fabrication
of a scrim of warp and weft tapes in a substantially
parallel side-by-side relationship, comprising feeding to
sald loom at least one of an additional tape or a
multifilament yarn with each of said warp and said weft
tapes, sald additional tape and said multifilament varn
being superimposed on said warp and said weft tapes and
being woven therewith in said loomn.

In a preferred embodiments of the present invention,
the ratio of the tear strength in the warp direction to
the tear strength in the weft direction is in the range

p—

of 2:1 to 1:2, especially in the range of 1.5:1 to 1:1.5.

In other embodiments, the multifilament yarn is
selected from polyethylene, polypropylene, polyamide and
polyester multifilament yarn.

In further embodiments, the warp and weft tapes have
tapes superimposed thereon, or alternatively have
multifilament yarn superimposed thereon.

The present invention is illustrated by the
embodiments shown 1in the drawings in which:

Fig. 1 1s a schematic representation of a plan view
of a scrim;

Fig. 2 1s a schematic representation of a cross
section of the scrim of Fig. 1 through A-A;

Fig. 3 is a schematic representation of a plan view
of apparatus used to fabricate the scrim; and

Fig. 4 is a side view of the apparatus of Fig. 3.

The invention will be particularly described with

references to woven tapes.
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Fig. 1 shows a scrim, generally indicated by 10.
Scrim 10 has a plurality of warp tapes, indicated by 11,
interwoven with a plurélity of weft tapes, indicated by
12. The warp tapes 11 are in a side-by-side relationship
with each other and similarly, the weft tapes are in a
side-by-side relationship. Moreover, the warp tapes are
1n a substantially parallel relationship with each other,
and similarly the weft tapes are in a substantially
parallel relationship. Scrims generally as illustrated
1n Fig. 1 are known, as are methods for the manufacture
of such scrims.

The present invention is not apparent in Fig. 1 as
i1llustrated but is particularly illustrated in the cross
section of the scrim shown in Fig. 2, which is a cross
section of Fig. 1 through A-A. In the embodiment
l1llustrated, each warp tape is comprised of superimposed
tapes. In Fig. 2, the warp tapes are generally indicated
by 11A or 11B. Warp tapes 11A are those sections of the
superimposed warp tapes appearing on the upper side of
the scrim whereas warp tapes 11B are those sections of
the tapes appearing on the under side of the scrim.

Fig. 2 also shows a weft tape, generally indicated
by 12, which 1s comprised of a plurality of upper weft
tapes, 23, superimposed on a plurality of lower weft
tapes, 24.

Fl1g. 2 1llustrates the embodiment in which each of
the warp and weft tapes is comprised of two superimposed
tapes. However, 1t 1s to be understood that either the
warp tape or the weft tape could be comprised of
superimposed tapes with the other being a single tape.

In preferred embodiments, the superimposed tapes are

.

in the form of two or three, or more, superimposed tapes,

especlally two superimposed tapes. It is understood that
each of the superimposed tapes could be the same
polyolefin tape, or different polyolefin tapes. The

latter could be used to impart different properties or
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appearances to the opposed faces of the scrim.

Tapes used 1in the fabrication of scrims are known in
the art, and are typically formed by slitting of sheet
film. Other tapes may be profiled or fibrillated tapes,
including tapes with flat, round or oval cross-sections.

Examples of the latter tapes include extruded
monofllament tapes.

Fig. 3 shows apparatus for the fabrication of the
scrim of the present invention generally indicated by 30.

Apparatus 30 has a loom, generally shown by 31, guide
roller 32 and feed (or beam) rolls 33 and 34. Each of
feed rolls 33 and 34 1s a roll of slit tape, which for
clarity are shown 1n a spaced apart relationship in Fig.
3 but 1n practice would be a plurality of tapes in a
slde-by-side relationship. Each of feed rolls 33 and 34
feeds tape towards loom 31. As illustrated tape 21 is
fed from feed roll 33 and tape 22 is fed from feed roll
34. Tapes 21 and 22 are fed partially around guide
roller 32 and fed as superimposed tapes 35 into loom 31.

Although Fig. 3 shows the use of separate feed (or
pbeam) rolls for each of the superimposed tapes, it is
understood that a single feed or beam roll could be used,
with the superimposed tapes wound thereon or tapes fed
therefrom 1n a side-by-side relationship but guided such
that the tapes are superimposed when entering the loom.

The method 1s more clearly shown in Fig. 4 which
shows feed rolls 33 and 34 in a spaced apart
relationship, with tapes 21 and 22 being fed therefrom,
respectively, to guide roller 32. The superimposed
tapes, 35, are fed from guide roller 32 to loom 31. 1In
loom 31, the scrim 1s woven by techniques known to those
skilled 1in the art.

Fig.s 3 and 4 show only the warp tapes being feed to
the loom; 1t will be understood by persons skilled in the
art that the weft tapes would also be fed to the loom.

The additional weft tape or multifilament varn fed with

- rimnred ey s—— ¢ oy A Bt btk e AL AT v iy« + o e, A




10

15

20

25

30

35

2196004

the weft tape could be fed, for example, by using a
double pass of weft tape or by using two separate passes
of weft tape and the additional weft tape or
multifilament yarn, prior to alternating the harness
frames 1in the weaving process.

The scrim of the present invention is formed from
polyolefin tapes. The polyolefins tapes may be formed
from polyethylene or polypropylene, with the polymers
used to form the tapes containing stabilizers, e.q.
antioxldants, UV and other stabilizers, pigments e.g.
carbon black or other pigments, or the like that are
appropriate to the intended end use for the scrim. In
addition, the tapes may be coated, especially by coating
the scrim after weaving in order to provide weather
protection or the like, depending on the particular end
use for the scrim. For instance, scrim in the form of
tarpaulin or lumber covers frequently has a coating for
protection, especilally to prevent leakage of moisture
through the scrim.

Although the invention has been particularly
described herein with respect to the use of superimposed
tapes, 1t 1s understood the multifilament yvarn may be
superimposed on said warp and weft tapes. In further
alternative embodiments, one of the warp and weft tapes
could have tape superimposed thereon and the other of the
warp and weft tapes could have multifilament vyarn
superimposed thereon. It is preferred that the
multifilament yarn be selected from polyethylene,
polypropylene, polyamide and polyester multifilament
yarn, with polyethylene terephthalate being the preferred
polyester.

It is disclosed herein that some of the warp and
weft tapes have additional tapes or multifilament yarn
superimposed thereon. In preferred embodiments, each of
the warp tapes and each of the weft tapes have additional

tapes or multifilament yarn superimposed thereon.
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It 1s preferred that the scrims have balanced tear
strength properties in the warp and weft directions. In
particular, it is preferred that the ratio of tear
strength 1n the warp direction to that in the weft
direction be in the range of 2:1 to 1:2, and especially
in the range of 1.5:1 to 1:1.5.

The scrims of the present invention exhibit improved
tear strength compared with scrims made with single
tapes.

The present invention 1s illustrated by the

following examples.

EXAMPLE I

Using commercial scale apparatus, a black scrim was
woven on a loom with 16 x 16 tapes/inch. The tapes were
1600 denier tapes. The scrim was coated on both sides
with a 2.25 mil (57 microns) coating of a low density
polyethylene. Such a scrim is a known scrim, and a
control for the present invention.

Using the same apparatus, a scrim was woven from the
same tapes, but using superimposed tapes on all of the
warp and weft tapes fed to the loom. The scrim was
coated on both sides with 2.5 mil (63.5 microns) coating
of the same low density polyethylene. Such scrim is a
scrim of the invention.

Tensile strength (grab method) was measured by the
procedure of ASTM D5034-90. Tear strength (tongue
method) was measured by the procedure of ASTM D2261-83.
Bursting strength (Mullen) was measured by the procedure

of ASTM D3786-87.

The results obtained are given in Table I. The data

presented 1s average data from a number of different

scrims made on the loom as described above.
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TABLE I
Control Invention

Tapes single superimposed
Weight (g/m®) 315 340
Thickness (mils) 20 24
Tensile Strength (lbs)

warp 340 310

weft 340 310
Tear Strength (lbs)

warp 65 125

weft 60 125
Bursting Strength 630 630

(ps1i)

The results show that the scrim of the present
invention exhibited a tear strength that was 100% higher
than that of the scrim made using single (non-
superimposed) tapes. The decrease in tensile strength

was about 10%. Other measured properties were similar.




CA 02196004 1999-07-22

CLAIMS:

1. A scrim of woven polyolefin tapes comprising:

a) a plurality of warp tapes in a substantially parallel side-by-side

relationship;

b) a plurality of weft tapes in a substantially parallel side-by-side

relationship;
c) at least some of said warp and said weft tapes having at least one
of an additional tape and a multifilament yarn superimposed thereon,

each of said tapes being a polyolefin tape.

2. A scrim of woven polyolefin tapes comprising:

a) a plurality of warp tapes in a substantially parallel side-by-side

relationship;

b) a plurality of weft tapes in a substantially parallel side-by-side

relationship;
c) at least one of said warp and said weft tapes having at least one
of an additional tape and a multifilament yarn superimposed thereon,

each of said tapes being a polyolefin tape.

3. The scrim of Claim 1 or Claim 2 in which both of said warp and

weft tapes have tapes superimposed thereon.

4. The scrim of any one of Claims 1-3 in which the multifilament

yarn is selected from polyethylene, polypropylene, polyamide and polyester

multifilament yarn.

5. The scrim of Claim 1 or Claim 2 in which each of said warp

tapes have tapes superimposed thereon.
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6. The scrim of Claim 1 or Claim 2 1n which each of said weft tapes
have tapes superimposed thereon.
7. The scrim of any one of Claims 1-4 in which one of said warp

and weft tapes has multifilament yarn superimposed thereon.

8. The scrim of any one of Claims 1-4 in which said warp and weft

tapes have multifilament yarn superimposed thereon.

9. The scrim of any one of Claims 1-6 in which the superimposed

tapes are the same as the warp and wett tapes.

10.  The scrim of any one of Claims 1-6 in which the superimposed

tapes are different from the warp and wett tapes.

11.  The scrim of any one of Claims 1-10 in which the tapes are {flat,

round or oval tapes.

12. A method for the fabrication of a scrim of woven polyolefin
tapes in which said polyolefins tapes are fed to a loom for fabrication of a scrim
of warp and weft tapes in a substantially parallel side-by-side relationship,
comprising feeding to said loom at least one of an additional tape or a
multifilament yarn with at least some of said warp and said weft tapes, said
additional tape and said multifilament yarn being superimposed on said warp

and said weft tapes and being woven therewith in said loom.

13. A method for the fabrication of a scrim of woven polyolefin

tapes in which said polyolefins tapes are fed to a loom for fabrication of a scrim
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of warp and weft tapes in a substantially parallel side-by-side relationship,
comprising feeding to said loom at least one ot an additional tape or a
multifilament yarn with each of said warp and said weft tapes, said additional
tape and said multifilament yarn being superimposed on said warp and said weft

tapes and being woven therewith 1n said loom.

14. The method of Claim 12 or Claim 13 in which the multifilament

yarn is selected from polyethylene, polypropylene, polyamide and polyester

multifilament yarn.

15.  The method of Claim 12 or Claim 13 in which one of said warp

and weft tapes has tapes superimposed thereon.

16. The method of Claim 12 or Claim 13 in which said warp and

weft tapes have tapes superimposed thereon.

17. The method of any one of Claims 12-14 in which one of said

warp and weft tapes has multifilament yarn superimposed thereon.

18.  The method of any one of Claims 12-14 in which said warp and

weft tapes have multifilament yarn superimposed thereon.

19. The method of any one of Claims 12-16 in which the

superimposed tapes are the same as the warp and weft tapes.

20.  The method of any one of Claims 12-16 in which the

superimposed tapes are different from the warp and weft tapes.
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21.  The method of any one of Claims 12-20 in which the tapes are

flat, round or oval tapes.
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