EP 0 027 309 A1

Europaisches Patentamt

‘0) European Patent Office () Publication number: 0 027 309

Office européen des brevets Al
®) EUROPEAN PATENT APPLICATION
(@) Application number: 80302862.0 G int.ci3: B 65 D 88/16
- D 03 D 15/02

@ Date of filing: 19.08.80

Priority: 06.10.79 GB 7934737 @ Applicant: MILLER WEBLIFT LIMITED
St. Alphage House Fore Street
London EC2Y 5DH(GB)

Date of publication of application:

22.04.81 Bulletin 81/16 @ Inventor: Futerman, Charles Sydney

56 Gurney Drive
Designated Contracting States: London, N2(GB)
AT BE CH DE FR IT LI LU NL SE

Representative: WHARTON, Peter Robert et al,

P.R. WHARTON & CO. lith Fioor Tower House Merrion
Way

Leeds LD2 8PB West Yorkshire(GB)

@ Manufacture of flexible containers.

@ A method of making a flexible bag for the transportation
of material comprises the steps of weaving a base fabric from
body yarns, superimposing in selected areas warp ends of
reinforcing yarns during weaving of the base fabric, forming
the fabric so-formed into a bag, and attaching lifting means to
the bag at selected areas having reinforcing yarns. The ten-
sion of the reinforcing yarns during weaving is controllable
independently of the tension of the body yarns, for example
by feeding the reinforcing yarns from separate beams,
beamettes and creels.

Croydon Printing Company Ltd.



-1 - 0027309

MANUFACTURE OF FLEXIBLE CONTAINERS

This invention relates to containers for the transport of materials
and more particularly to flexible bags for the transportation of

particulate material in bulk such as powders, pellets, granules,

flakes, etc,

In recent years, there has been an increasing use of bulk containers
made of fabric material which is sewn to a suitable shape and
provided with lifting loops which can be engaged over the hook of

a crane or the forks of a fork 1lift truck or a similar vehicle.

The containers are intended to contain a substantial quantity of
material, for example in the range of one half of a tonne to two
tommes. A problem that arises in the construction of such a
container, known in the art as an Intermediate Bulk Container

(IBC), is that of providing adequate strength because the containers
may be roughly handled ani/or mishandled and subjected to impulsive

forces by the crane or fork 1lift itruck during lifting and transport-

ation,
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A common failure is &t the point of attachment of the lifting loops

to the main area of the fabric of the container. This is doubly
undesirable in that, not only does the IBC fail, but the container
drops as a whole, It will be appreciated that a container, even a
flexible container, containing 1 or 2 tomnes of material falling from
a crane or fork 1lift truck represents a considerable safety hazard

to personnel in the area and at the very least could cauée considerable

damage to property or equipment in the area. This is likely to be



far more costly than the loss ofr the contents ofrthe container—a.sr
such. Should an IBC be stressed beyond its des:.gn strength, it
is highly desirable that the fa.llure should occur in such a manner
ag to ensure splllage of the contents rather tha.n fallure oi‘ the
llfting means, slnce the spillage of the particula.te ma,terial is

likely to present far less of a safety ha.za.rd

It is an object of the present invention therefore to overcome or

substantially reduce these rdi‘sa,dvantages.r

Accoxrding to one raspect of the mventlon, there:.s prov:.ded s,
method of ma.klng a flexz.'ble bag for the tra.nsportatlon of me.terial
comprising the steps of*wea.v:.ng a base fa’br:Lc from ’body’yarns,
superimpoging in- selected. a.rea.s warp ends of relnforcn.ng yarns
durlng weaving of the base fabrlc, form:mg the fabrlc so—formed
into a bag, and attachlng llft:.ng means to the hag at selected 7 :
ares.s having reinf orcing ya.rns, the' tensionr of the reinforcing :
yarns during weaving being contr'ollahle‘: independently rfroﬁl_' the

tension of the body yarms.

The tension of the re:.nforc:.ng ya:ms is preferably controlled to 'be 7 '

higher than tha.t of the body ,yarns. Th:Ls ma,y ‘oe ach::.eved in a.ny

desired manner, for example by feeding the re;ni‘orclng yarns from a

separate beam, beamette oz creel- althou@ it, is possible to feed

the reinforcing yarns :f.‘rom the sa.me wa.rp beam as the body ya,rns

and use separate tens:.oning devices for the reinforc:.ng yarns.
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According to another aspect of the invention, there is provided a
flexible bag for the transportation of material comprising a
tubular body of textile material, the, some or each side wall of
which has at least one area with additional reinforecing yarns
interwoven with the yarns of the body material to provide a

reinforced area, lifting means being attached to said reinforced

areas.

The base fabric may be woven in any suitable weave, e.g. twill,
basket, ribbed or plain, but is preferably plain weave. The

body yarns may likewise be any suitable textile yarns, natural or
synthetic, staple or filament; but for reasons of economy will
usually be of the cheapest type capable of forming a satisfactory
bag and in practice will virtually always be polyolefin tape yarms,
preferably polypropylene tape yarms, produced by slitting films or

sheets of polyolefin material.

The additional reinforcing yarns may be defined as yarns or threads

which are:
1. of a different count to the body yarns; a.nd/or
ii. of a different tensile strength than the body yarms;
and/or
iii. of a different material than the body yarn.

The additional ends of reinforcing yarn introduced into selected

areas of the base fabric during weaving should preferably be stronger
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yarns than the body yarns, i.e. be of higher copnt a.nd/or of higher
tensile strength Vand generally will be of a different material than
the body yarns. Thus fo:crra normal pol&olefin tape yarn base fabric,
the reinforcing yarns could be polyeste:.:, polyamide or the like
material. The reinforcing yarns will be continuous fiiamén’c yarms
and are likely to be multifilaments. The tensile strength of the
reinforcing yarn should preféra.'bly be not less than 6.Sg/denier,
ideally around 8g/denier, and tyre cord type yarn has been found

satisfactory.

While the reinforcing yarms are additiomal in the sense of being
in addition to the body yarms, they need not necessarily be super—
imposed over body yarms, but may replace some or all of the body

yarns in the reinforced area.

Further, according to the preferred method of 'Ehe invern'bion,r the
reinforcing yarns are introduced into 'bhg base fabrics under higher
tension., In practice this means that reinforcing yarns are likely
to be fed from o beam, beamettes or a creel separate from the body
yarn supply. It has been found that it is né‘i: pracf.ical to warp

the reinforcing yarms on the same warp beam ag the body yarms since
in this case, owing to the 1eanér nature of the pzjefer;'ed fiiamen'b |
reinforcing yarns, the tehsion ofi 'bher iatter soon Begoﬁes zero if fed
from the same beam as the body yarms, which is of course the exact
opposite of what is rerquired.' Provision of suitable tens'ioning
means for the reinforcing yarns might ar,llowrthem tp be warped on '
the same beam as the body 7 yarns, but this is not preferred.
Weaving the reinforecing yarns under higher tension than the body

yaxrns ensures that, when the fabric is made into an IBC, the ) f
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reinforcing yarns take up the load through the lifting means before
the body yarns becomd fully stressed. In this connection the use of
reinforcing yarns having lower elongation characteristics, is the
preferred practice of the invention, to ensure that the bulk of the

lifting stress is taken by the reinforcing yarns.

Feeding the reinforecing yarns from a separate source from the body
yarn warp beam, allows a greater latitude in the choice of weave
pattern of the reinforcing yarns with respect to the base fabric
weave. For example the base fabric can be a plain weave and the
reinforcing yarns woven in a plain weave also; or the bage fabric
could be a plain weave with the reinfa cing yarns woven in a

ribbed weave pattern. The latter combination has been found to be
exceptionally advantageous, since, it is believed, the rib weave of
the reinforcing yarns allows the reinforecing yarns to move somewhat,
relative to the base fabric, when the IBC is in use and this assists

in procuring that the reinforeing yarns take up the major portion of

the 1lifting stresses,

The tension of the reinforcing yarns can be controlled by means
known in the weaving art, and should preferably be in the range of
from 100 to 50% greater than that of the body yarns when the shed is

open, i.e., at the time of maximum tension.

The bag can be formed in a variety of ways as discussed more fully
hereinafter, and the 1lifting means, e.g. woven webbing siraps, can
be attached, preferably by stitching, to one or more selected

reinforced areas,



The reinforced areas in' 'the—'fabric are cchveniently a;s::wide or -
slightly wider 'bha.n the proposed lif'ting si:rap vwhich. is to be

a'ttached, a.nd 4 to 6 cm has been found a useful Tange.

In the preferred practice of the in?ezfcionlpolyolefin 'body yarns '
‘are used prefera'bly in ccuhts of from 1000 %o 2200 deﬁier inr'bhe
werp. To give adequa‘te ccver, 10 to 25 ends per mch may be used,
values in the upper end cf ~l:he ra.nge belng used for flner coun't
yarns and vice versa. The weft yarms may usefully be in 'the
count range 120071:0 2200 denier using 10 to 20 ;p_:.cks per -inch.
The reinforcing yarnsrca.rrxr tsefully, be :Ln the count ra.nge 1000 to .
2500 denier. The bag can have 80,000 to 200,000 demier of
reinforcing yarn across the widfh orij‘r'the redni‘orced, a;rea.; a.nd sc
the number of reini‘orclng ya:cns needed can 'be calcula.ted from the -

yarn count a.nd width of the area selected.

Conveniently the bag is :E‘ormed 'by connecting together 'bhe ends of a

single length of ma'tena.l to form a side seam of the bag 'but a

seamless sleeve or sepa.ra;te lengths of ma.terla.l can be used depending

on the required shape of 'the, 'ba.g,, The 'ba.g can be formed 'by folding

a first length of ma}terial;to, provide two sid panels and a bottom-

panel, two separate additional sid panels being secured to the first

length of the materia,l for insta.nce 'by sti’bching, to provn.de the

remaining two side panels of a four slded bag.

The reinforced areas of ~l:he ba.g ex'tend without interrupt:.on between
the top and bottom of the bag, and in some cases across the- 'bottom

of the bag.
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Conveniently, the bags are made from a continuous length of material
having a plurality of spaced bands of reinforced areas parallel to
the length thereof. Cut lengths of this material are folded about
lines parallel to the length and joined to form a bag. The
reinforcement lines may extend along the whole of the continuous
length of material but be spaced from each other across the width
thereof. In another method, however, the lines of reinforcement
may extend across the full width of the material and be spaced from

each other along the length of the material.

Most fabrics alz:ea,d.y' have selvedge to prevent ravelling. The
selvedges are usually narrow, e.g. % or & inch, The reinforced
areas of the invention can immediately adjacentto the selvedge if
desired, or a reinforced area of the invention can replace or

supplement a conventional selvedge.

Conveniently, in a four sided bag, each side panel thereof is
provided with two reinforced areas extending between the top and
bottom edges and positioned adjacent the corners of the bag, each
corner of the bag having the free ends of a 1ifting loop attached
to the reinforced areas on each side of the bag cormer.  However,
more than two reinforced areas can be provided in each side panel
if desired, although lifting loops may not necessarily be attached
to all of these. Additionally, both free ends of each lifting
loop may be attached to & single reinforced area if desired.

A ternatively, only some, for instance, two facing sides of a four

sided bag, can be provided with the reinforcement areas to which the

1lifting loops are attached.
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Peatures and advanta.ges of the invention will appear from the
following description of embodiments 'bhereof ’ given ’by way of

example only, with reference to 'bhe accompanying d:r:a.mngs, in
which:

Figure 1 is a perspective view of an intermediate bulk container;

Figure 2 is a perspective exploded view ef an alternative

container;
Figure 3 shows various other alternmative containers;

Figure 4 is a diagrammatic plan view showing a preferred continuous
iength of material from which the containers of Figures 1 to 3 may

be made;

Figure 5 is a diagrammatic plan view showing an alternative
continuous length of material from which the containers of Figures

1 t0 3 may be made;

a ' ,
Figure 6 is/fragmentaa:y view of the material of a fabric weave;
Figure T is a fragmen'baa:y view of an alternative fabric weave;

Pigures 8 - 10 are perspective views of one form of top for a bulk

container;

Figure 11 is a diagrammatic side view of loom showing the feeding

of body and reinforcing yarns;
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Figure 12 is a simplified perspective view corresponding to Figure
113 eand

Figure 13 is a partial perspective view of a reinforcing yarn beam,

Referring to the drawings, ther is shown in Figure 1 an intermediate
bulk container having four side panels 10, 11, 12 and 13 and a bottom
panel (not shown). Fach side panel is provided with a pair of
reinforced areas in the form of bands 21 - 28 (the purpose of which
will be described in more detail hereafter). The upper edge of

the container can be folded over to provide a double thickness of
material 51 but this is not essential. . Lifting means in the form
of loops 15 - 18 of woven webbing are attached, preferably by
gtitching 60, to fhe reinforced areas to provide loops extending
from the open upper edges of the container, ihe loops being stitched
through the reinforced areas and the folded-over fortion 51 or single
layer of material. Any suitable attachment sewing technigue can be

uged, but it is preferred to use the box and cross pattern illustrated

in the drawings.

The container can be made up in a variety of ways either from a
single seémless cylinder of woven fabric to which a separate
bottom or bottom and top is attached or it can be made up from a
single length of material formed into a cylinder, the free ends of
said length of material heing attached together, preferably by
stitching, to provide tubular body with a single side seam. As
before, a bottom and/or top can then be attached to the tubular

body portion, Alternatively, the container can be made up as



10027309

ghowvn in Figure 2 with a fitst 7sin}gr'1e length of —fabric ;7;1 providing

two of the side panels and the beftom pa.nel of afour sided eon'barinerr,
the two side panels 772,’ T3 being Sepa.i-ete lengths of naterial secured | |
to the edges of the first length of fa.'bric: (as indicated by the |
dotted 1lined 76) %o complete the con'tarixrleir.i A tep:cen be added if
- required. In the illust’ra.’cedr embodimen'br,r e.ll rt'he '1ené'bh'rs' of fabric
771 72 73 have re:.nforced a.reas 79 but ‘bhese can be omrb'bed from the

gide panels 72 73 depend.ing on the ma.nner of atta.chment of the 1oops.

Each side panel, the r'bot'brom, and top of the eonta:‘;ner can also be formed
individually, the various individual pieces fbeiné secﬁxfed together to

form the container.

Although it is preferable +o0 provide each side panel of the cen'ba.iner
with two spaced reinfoiced' areas =2"I - 28, ' eac'h' sider penel can be
provided with only one or w:Lth more 'bha.n 'bwo remforced areas, See

for instance the al'ternative em'bodlmen’cs 1llustrated in F:Lgu:ce 3.

is illustrated, the reinforced aveas extend without interruption
between the top and bottem of the 'corite.iher. , ThlS is the preferred
arrangement as it more effectlvely 'bra.nsfers 'bhe loa.d d.uring 1ifting

over the whole length of each side wa.ll

The 1lifting loops 15 - 18 ave prefere.bly opeh-reiided rleobs' as
illustrated, the free ends of each 'Zl.oopfbeing, attached toa
different reinforcemen'b,arearr4(r).r' VHoweverr, both free ends;ceuld :
be attached to the se.me reinforced area if kiesired ae jishdwi’i, in

Fig'ure 30
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The bottom of the container can be either a separate length of
fabric (with or without reinforced areas) which is secured to the
gide panels of the container, or the bottom portion of side panels
at the corners of the container may be axially cut to provide
separate flaps which may be folded inwardly and secured together.
If desired, an outlet spout (mot shown) can be provided in the base

of the container which can be closed by any suitable means such ag

tie strings.

Alternatively, the bottom of the container can bhe formed into a
conical configuration by providing a tapered flap at the bottom
of each side panel and stitching together adjacent flaps to form a
conical base with an outlet opening therein which can be closed
with tie strings. If desired an additional covering flap can be
stitched to two or more of the bottom edges of the side panels to
provide extra security for the bottom of the container, this flap
being cut open when the container has to be emptied thereby
exposing the folded conical base which is allowed to unfold out of
the container body under the weight of the material therein., The
tie strings around the outlet in the conical base can then be
released to open the outlet and permit the contents of the

container to be emptied therefrom.

The top of the container can be left open or it can bhe closed by a
separate panel provided with a filling opening or spout. One form
of top closure is shown in Figures 8 - 10, The containers shown

in Pigures 8 and 9 each consist of a generally tubular body portion
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80 provided with reinforced areas 82. The container is blosed at
its lower end by a suitable closure 81 and has a mide seam 86.

The container can have a generaily cyiiﬁdlfica.l or oval cross-gection,
as in Pigures 8 or 10, or it can 'bé'rec’cangulérror square, ais shown

in Figure 9.

The top portion 80a of the body portién is turned inwardlyra.nd handles
or handling loops 90 are then sewn, as at 83, to the doubled edge of
the folded-in body portion butb rit' is a:m:ange& that "Ehe handle stitching
does not extend below the level indicated :by the broken"l:'me 84.

When the handles have beeﬁ securéd in this way it is possible to pull
up the lower edge of the turmed-in por‘hion, 80a of 'bhé 'boay portion
and, when desired, the cén’bainer can be filled wi'bh the méterial 'tror
be transported, uﬁ to appréxima.tely the level indicated by iine 84.
The edge 80b of the turned-in poﬁion of the body portion can then

be secured together, somevhat in the manmer indicated in Figure 10.

To close this edge of the filled container, the tﬁfned—in portion

of the container near edge Sb'b rcan be provided with a hém or

loops to receive a d:caw—’s-hring- 85. In this wa.y; ther container

is made with the integral closure, simplifying manufacture,

In a bulk container of conventional construction, 'bhé regioné of
greatest stress and therei‘oﬁ:e the regiréns at which 'féilure is most
likely to occur, are the regions of attachment of the 1’ifting loops
to the container body owing to the st:essés a.risiné; from the transfer

of load from one part of the stitched construction. to another.
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In order to increase the strength of the containers described and
to substantially reduce this problem, the container body is
provided with the reinforced areas 21 - 28, 40 and 82 to which

the 1ifting loope are attached.

Refexrring now to Figures 4 and 5, FPigure 4 shows diagrammatically a
continuous length of woven fabric along the length of which
reinforced areas (shown in the figure as lines) 21 - 28 are inter—
woven, there being eight such areas spaced across the width of the
fabric. In order to make a container for instance as shown in
Figure 1, the width X of the fabric is woven so0 as to correspond
to substantially the perimeter size of the container, i.e. the sum
total of the width of the 4 sides. ILengths ¥ of fabric are cut
from the continuous length the length Y being equal to or greater
than the height of the container depending on whether or not the
bottom portion of the container body is to be formed by inwardly
folding the sides, and whether or not the top edge is to be folded
over. ‘The cut length of fabric is then made up into a tubular
container by shaping it aboult an axis parallel to the lines of

reinforcement i.e. in the direction of arrow A.

It will be appreciated that as the reinforced areas extend along
the length of the fabric, the reinforcing yarms 37 are interwoven
with the weft threads thereof, In Figure 5 however, the reinforcing
threads 37 are interwoven with the warp threads of the fabric to
provide a series of spaced reinforced areas extending across the

width of the fabric but spaced from each other along the length
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rthereof. The fabric of Fj.gure 5 is #IoVén' éo that:n.‘be w:.dth YV
corresponds substantié.lly—to 'Ehe heiig'hf'rc')fr the confainen »drépendi'ngr
on whether or no*!: the bot‘bom port:.on is '!:o 'be mwa.rdly folded 'l:o
provide the oon'tainer bottom or whe‘bher 'bhe top edge is 'to 'be
folded over. ngths of ma'berlal X are t,henf, cut from the - '
continuous length of f’a.bric,’the length X corresponding rsu'b;sir:é.n— )
$ially to the perimeter size of the finisnedrr oontér.ﬁfLer.” The ,cru'b,' |
length is then'ma.do up infbo the Vcontainor'by;shaping;;i;b'a}ﬁﬁi‘b an
axie parallel to the lines oir’r réin:é‘onoemenf inthe direction of,

axrow B.

The additional yarns or threads 37 can be. interwoven with the threads

of the fabric in any surhable pa‘btern. ) '.['he base fa.'br:.c 1tself is

usually woven as a pla.:Ln weave but other wea.ves such as. tw:.ll ‘baske'b'

or ribbed can be used. F:Lgure 6 ghows how the re:mforo;.ng threads
of polyamide or poljresfe': mﬁ.‘bifilament 370a.n be interwo#en' é,s' a
plain weave with a base i‘a,brio of polypnopylene‘ 'Ea,;oes' 35, 367 rv.rqhioh
is also plain onen. , Figu:ce 7 on the o'bhennarnd shows fne 7
reinforcing threads 37 interwoven as a ::J.bbed wea.ve w:u!:h a pla:.n
woven base fa.bric. Th:l.s has Deen found - 'bo be an a.dvantageous
_mangement as it allows 'bhe rea.ni‘orceing threads 'bo sp:cead 'bhe

load during lifting more evenly along 'bhe length of the reini‘orced
areas on the container owing to the said threads ,'belng a'ble 'bo move |
to nome extren't relative to the rbody yarns more readily than is

posgible with a plain weave,

Referring now to Figures 11 to 1’3, it can be seen that the poly:prop-

¥lene warp ends 36 a.re,—rtakenfrom a normal warp bea.m’100- in the
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conventional way through the heald shafts represented at 102 and
finally out as a woven fabric on to a take-up roller 104. The

ends of reinforcing yarn 37 are taken from two beamettes 106 and
superimposed over the polypropylene ends 36 in the selected areas

(a.s shown in Figures 6 and 7) to appear in the fabric as reinforced
areas 21, 22, 40, 79, 82. As can be seen from Figure 13 the tersion
of the ends 37 is maintained by a negative tensioning device 108
comprising a band brake 109 carrying a weigh‘bizgf 20 - 30 1bs, In

a typical a.rrangeme;l’c the beam 100 carried 18 ends per inch of 1000
denier polypropylene tape 36, and the two beamettes 106 each carried
312 ende of 1680 denier nylon multifilament. Each beamette provided
four bands of 78 ends of reinforcing yarns giving eight reinforced
areas over the total width of the fabric. Each area was 4.5 cm in
width, and the reinforced areas were spaced alternately 37 and 52 cm
apart over total fabric width of %61 cm. The tension during open
shed on each of the body yarns 36 was 750 gm force, and that on the

reinforcing yarns 37 was 1000 gm force.

Preferably, the reinforcing threads 37 are regularly interwoven
with the body threads 35, 36 so that they are evenly spaced apart
across the width of the reinforced areas. However, the reinforcing
threads can be interwoven so that they are closest together in the

middle of the strip and become less close towards the edges thereof.

The warp and weft threads of the container base fabric and the
reinforcing threads can each be of any suitable natural fibre or

yarn of a semi-gynthetic or synthetic polymer such as polyester,
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polyamide, polyolefin or polyacrylic. The fabric may or may not
be coated or impregnated after weaving to provide improved insulation,

for instance waterproofing.

The 1ifting loops can be of any suitable material but preferably a
woven webbing of a high tensile éynthetic textile material 6oL

polyester, polyamide or rayon, is used.

The completed container can, if desired, incorporate a tubular liner '

or a liner specifically shaped to fit the contours of the container,

We have found that the reini‘orcrzed,arearsr of the ircven’bioh act by
more than simply strengthening the body fabric. The principal
occasion of failure of an IBC is at fhe point whefe the lifting
loop is attached o the body. We have found that the stitohing
uged to attach the 1lifting loops grips the préfezred'mﬂtiﬁlament
reinforcing yarns much better than the ﬁolyolefinr bo&y yarns and so
trensfers the load more effectively to the 7 reinforcement yarms and
has less tendency to slip. : Thus, should failuré of an IBC oi‘ the.
invention occur, it will ravely be at the region of attachment of
the 1lifting loop. Merely 'cramming‘ ) (i.e. increasing the density,
in ends per inch, of the warp 'Ehreads in certain areas of a fabric)
the warp threads to produce a reinforcement will not achieve the
desired strengthening and safely effect since the grip of the
stitched on lifting loops is not increased, nor are there independently
‘tensioned bands of reinforcing yarns to fé,ke ‘the buik of the stress,
The following examples illustra:te this better.
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Examples

A base fabric was woven comprising 18 ends per inch of 1000 denier
polypropylene tape, tenacity 6.15 g/denier, and 13 picks per inch
2000 denier polypropylene. Eight 50 mm wide reinforced areas were
produced by superimposing, in each area, 85 ends of 1670 decitex
polyester filament as described above in relation to figures 11 to
13. Lengths of this fabric were made into an IBC by folding parallel
to the warp and joining at a single side seam to make the body, and
sewing on a separate botitom panel. Four webbing straps of 50 mm
nylon seat belt webbing (breaking strain 2500 kilos) were attached
across each corner to the eight areas using three box and cross
sewing patterns, the upper and lower patterns haviné been sewn twice
to give double the stitches., The side seam and base were sewn using
nylon thread in a lockstitch pattern. The dimensions were: base

89 cm sgquare, height 120 cm.

For comparison fabrics were woven from the same body yarns having
eight 50 mm bands in which the polypropylene warp ends were crammed
to give, respectively, 64 ends and 96 ends in each 50 mn band, i.e.
approximately 2 x and 3 x the warp density., Difficulty was
experienced in weaving the latter fabric and it is thought that it
would not be possible to weave a fabric in which the warp demsity

was much more than 3 x by cramming. The fabrics (referred to
hereafter as 'fabric B! and ¥abric A' respectively) were made up as
above, and all three IBC's were sent to the UK Department of Imdustry,

National Engineering ILaboratory at East Kilbride, Glasgow for testing.

The test procedure is given below.



Test 7Procedure

The tests, to destruct:.on, : were caJ:'rJ.ed out on a 206 KN A F:r:ame and
the IBC was ca.rried on a H spreader bar. . Prlor to the test the
IBC was filled with 1 ton o:E‘ polymer granules a.nd suspended in 'bhe '
air on the H spreader,—frame with 1 11ft’1‘ng 1oop on each p’art of the
H. A flat pla‘be connec'ted to a load cell was placed on 'L'op of 'bherr
- polymer inside the bag as the loadJ_ng dev1ce. 7 At 'hhe sta:rt: o.f the
text the H frame was drawn vertlcally by a byd:raul:.c system caus:.ng
the pla‘te to apply a load to 'bhe IBC. The fallure could occur by
the loops breaking, the fabrlc 'bea:cn_ng, or 'bhe bag s:.mply bu:cst:.ng
On completlon of the 'best 'bhe load requlred to destruct the ‘bag was

recorded electromcally. o
The results obtained were as follows:

Test No. MIF.166

Fabric A with 96 ends of 1000 denier poljpioylene pe’:'band. At a
load of 3240 kg the bag failed., Reason fOr'failure° two of the.
reinforclng bands sheared at the box and cross sem.ng where the

we'bblng is attached to 'bhe IBC. ,

Test No. MIF.167

Fabric B with 64 ends of 1000 denier polyprroipylene 'pe:cr' band. At a
load of 2930 kg the bag failed. Réasb’n for i‘ailui‘e: two of the
reinforeing bands sheamed a’b the. box and cross sew:mg where the

webbing wag attached to. the EG.

0027309

A o gt 3 1cp s |8 S S



- 19 - 0027309

Test No. MIF.174

85 ends of 1670 DTX polyester per band.

At a load of 8515 kg the bag failed. Reason for failure: the base

seam split.

Discussion of Results

IBC's are normally &esigned to handle unit loads between 500 kg and
3000 kg, but the most common requirements for flexible IBC's from

woven fabric are between 1 and 2 tonnes capacity.

The recognised safety factors for IBC!'s are 5 to 1 for single trip
operation, and 6 to 1 for reusable applications. Consequently, for
1 tomnne safe working load, the minimum break on a destruction test

must be not less than 5000 kg and for 2 tonne capacity 10000 kg.

Prom test MIF.174, a standard IBC with polyester reinforcing yarns
which broke at 8515 kg. can be rated IBC at 1.6 tonnes safe working
load with no problems, at a safety factor of 5 to 1. Furthermore,
this IBC when tested to destruction failed at the base seam, allowing
the contents to spread over an area, whilst the bag remains suspended
on its lifting loops., This design feature gives an added safety

factor: it is more dangerous if the whole load does fall as a unit,

particularly to persons working in the area.

This effect is achieved by the correct design of the IBC according

to the preferred practice of the invention.
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The IBC's tested under IV[EE‘;166 and 167 do not meet the :?equired
safety factor with a 1 tonne load. Both IBC'VS broke in the- game
mammer on the test to destruction with 'bwor on the reiﬁi‘orcing bands
shearing at the point of sewing to the we'bﬁing. This resul’ﬁed in
both IBCG!s coming off the rig which in a real life situation could
result in a full bag shearing at the lifting loops under severe gt

loading, e.g. while being lifted on a crane or fork—iif‘c"hruck.

The reason for the Failure at this point was excessive elongation of

‘the polypropylene yarns in the reinforcing bands.

As the load during the text increased, the bands stretched excessively
which resulted in the input force changing from a vertical plane to a
chevron or diagonal plane., The effect of this resul‘bed in r'the
polypropylene yarns shearing ﬁt the sewing point on the bottom box
and cross, This in effect means ra low realisation of IBC strength

in terms of fabric strength.

It is also evident that taking into account the total number of yarms
used in the reinforcing bands in relation to the sirength recorded on

the destruction test the following pavameters apply:

Test MIF.177 Polyester Reinforced 98%
Test MIF,166 Fabric A 69% "
Test MIF.167 Fabric B 9%

It is evident from the above factors that fabric A gave a very poor

strength realisation and this undoub‘l;édly is due to the fact that
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the yarns were crammed very tight in weaving, This confirms the
view after weaving, that 96 ends of 1000 denier per 50 mm band is

as far as one can go when using our standard base fabric of 18 x 13.
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1.

'CLAIMS o

A method of maklng a flexrble bag for the

transportatlon of material. comprlslnc the steps of

weaving a base fabric- from body yarns, superlmp051ng

in selected areas warp ends of relnforcug yarns- durlng

weaving of the base fabrlc, formlng the fabrlc so—

formed into a bag, and attaching- 11ft1ng_means to the

bag at'selected—areas'having'reinfordhmxyarns,fthe,;j_

tension of the reinforcing yarnS’during'weaving being7
controllable 1ndependently of the tens1on of the body

yarns.
2‘

A

method accordlng to clarm 1 Whereln the

re1nforc1ng yarns are under hlgher ten51on ‘than thef

body yarns durlng weav1ng.

3.

a

method accordlng to clalm 2 whereln the '

reinforcing yarns are at a max1mum,tens1on of from 10 to

50% greater than that of the body yarns durlnq weav1ng.

4.

A

method as clalmed 1n any of clalms 1 to. 3

wherein the or each relnforced area extends between
opposite edges’ of the or each length ofrmaterlal, the
or each length of material being formed into the bag

so that the reinforeedhareas'eXtendrbetwegn thejtopyand
bottom thereof. ’ o : S

5.

A

method as clalmed in any of clalms 1 to 4

in which the body yarns are polyolefln tape yarns of

6.

A

wherein the

a different

7. A
reinforcing
yarns.

8. A

- counts in the range 1000 to 2200 ‘denier.

method as clalmed in any of clalms 1 to 5
re1nforc1ng yarns are yarns or threads of
count to the body yarns. '

method as clalmed in clalm 6 whereln the

yarns are of a hlgher count than the body

method as elaimed in:anyiof,claims 1 to 7

0027309
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wherein the reinforcing yarns are yarns or threads of
different tensile strength than the body yarns.

9. A method as claimed in claim 8 wherein the
reinforcing yarns are of a higher tensile strength
than the body yarns.

10. A method as claimed in any of claims 1 to 9
in which the reinforcing yarns are of a different
material from the body yarns.

11. A method as claimed in claim 10 in which the
reinforcing yarns are selected from the group consisting
of high tensile textile materials such as polyester,
polyamide and the like.

12. A method as claimed in claim 11 in which the
reinforcing yarns have a tenacity of at least 6.5

g/denier.

13. A method as claimed in claim 12 in which the
reinforcing yarns have a tenacity of about 8 g/denier.

14, A method as claiméd& in any of claims 1 to 13
in which the reinforcing yvarns are fed to the loom from
separate feeding means selected from the group
consisting of beams, beamettes and creels.

15. A method as claimed in any of claims 1 to 14
in which the selected areas of additional warp ends
form reinforced bands of areas or from 40 mm to 60 mm
in width and each reinforced area contains from 80,000
to 200,000 denier of reinforcing yarn.
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