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COTTON/WOOL (70/30) BLENDED FABRICS AND THEIR
PROPERTIES AFTER SOME DURABLE PRESS TREATMENTS

by MIRIAM SHILOH and E. C. HANEKOM
ABSTRACT

Fabrics were woven from 30/ 70  wool/cotton yarns, two of them being plain
weaves of 200 g/m* and 140 g/m?, and one a poplin of 200 g/m*. These fabrics
were treated with aminoplast resins at various levels of application in order to
achieve durable press performance. A fter treatment the fabrics were washed and
their physical properties measured. .

It was found that the wrinkling performance after treatment of all the fabrics
was acceptable, but too high a level of treatment caused a marked deterioration in
strength and flex abrasion. Non-uniform distribution of resin in the different fabric
structures seem to be the major cause for the deteriorations. The optinum level of
treatment for a given fabric would be determined by the fabric structure, density
and fibre composition. Pilling propensity was decreased by all the treatments.

The properties of different wool/cotton blends of similar construction were
also compared.
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INTRODUCTION

The properties- of fabrics made from wool/cotton intimately blended yarns
have already been the subject of some preliminary investigations(2—5). It has been
suggested that on blending these fibres, the desirable properties of each could be
maintained and combined, while some of their undesirable properties may be eli-
minated. To achieve satisfactory durable press performance which would be com-
mercially acceptable, however, such fabrics require some chémical treatments. The
level of application of such treatments depends upon the percentage of cotton and
wool in the fabric. If the same amount of resin is used in the durable press treat-
ment of blends containing cotton as for 100% cotton fabrics, over-treatment of the
cotton fibres can easily occur resulting in excessive strength and. abrasion losses of
the blended fabric(®). This fact was taken into account in previous work(# 5) on
wool/cotton blends where the resin levels were reduced in proportion to the mass of
cotton in the blends.

‘The present investigation was undertaken to establish the permanent press
properties of a cotton-rich blend treated with d1fferent durable press treatments in
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contrast to wodl-rich blends which were investigated in previous work(4» 5)_ Three
different fabrics woven from 70% cotton/30% wool intimately blended yarn were
studied in this investigation.

EXPERIMENTAL
Fabrics: '

" A short spinner’s style wool of about 6/7 months was combed on a rectilinear
comb to produce a wool top of 36,7 mm mean fibre length (C.V. = 35,8%). The
combed wool sliver was blended with a combed cotton sliver of 28 mm staple length
in the ratio of 70% cotton and 30% wool (by mass), by four passages through a con-
ventional worsted gill box. The draft was kept to a minimum and the ratch setting
as close as possible to facilitate control of the short cotton fibres.

In spite of the high irregularity of the resultant sliver caused by inadequate
control of the cotton fibres, the blended tops were further drawn on a cotton inter-
mediate frame and then spun to 16,4 Tex (36’s cotton) yarns on a cotton ring
frame. The yarns were then doubled to form R33 Tex S400/2 Z600 folded yarns.

Three fabrics were woven from these yarns on a 75" Saurer loom. The fabrics
were subsequently subjected to-a light scouring on a winch. The followmg densities
and setts were obtained after scouring: A plam weave of 200 g/m? (27 x 25 ends
and picks per cm), a poplin weave of 200 g/m? with 25 x (14 x 2) ends and picks
per cm and a plain weave of 140 g/m? (20 x 18 ends and picks per cm).

Chemical Treatments:

A number of durable press treatments were applied to the three fabrics by
the conventional pad-dry-cure method from aqueous solutions followed by air
drying, pressing and curing at 160°C for 3 minutes. Samples of 30 cm x 90 cm were
treated. The chemical compounds used were some of those described pre-
viously(4: 5); Aerotex M3 (Cyanamid), Fixapret CPN (B.A.S.F.) and a polyethy-
lene softener Mystolube S (Catomance), in the following combinations:

C  : control, untreated fabric

M : 1% Mystolube S (omf*)

A5 : 2,5% Aerotex M3 + 2,5% Fixapret CPN (omc**) with 1%
Mystolube S (omf)

A8 . 4% Aerotex M3 + 4% Fixapret CPN (omc) with 1% Mystolube S

(omf)
A10 : 5% Aerotex M3 + 5% Fixapret CPN (omc) with 1% Mystolube S
(omf)
Al15 : 7,5% Aerotex M3 + 7,5% Fixapret CPN (omc) with 1% Mystolube S
(omf)
. CPN : 10% Fixapret CPN (omc) with 1% Mystolube S (omf)
* omf on mass of fabric; '

** omc on mass of cotton in the fabric.
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After treatment, the fabrics were divided into two lots. One lot was washed
in a commercial washing machine for 45 minutes at 60°C and then tumble dried,
whereas the other lot was washed in a Cubex machine (48 min) and oven dried.

Test Procedures:

The same test procedures as described previously were followed(5). The
following additional tests were also carried out: Single warp and weft yarns were
withdrawn from the control and treated fabrics and their breaking strengths and
elongations at break were measured on an Instron Tester, using a gauge length of
5cm and a crosshead speed of 2 cm/min. The appearance of the fabiics after washing
was evaluated by means of the DP replicas according to the AATCC method(”}. The
air permeability was measured on a WIRA Air Permeameter. The pilling propensity
of the fabrics was tested by rubbing samples of the same fabric against each other
on a Martindale Tester. The evaluation of pilling was performed after 1 000 cycles
under a headweight of 200 gf. The fabrics were rated 1—5 according to their degree
of pilling. A rating of 1 was allocated to the fabrics which pilled most while a rating
of 5 was allocated to the fabrics which appeared unchanged when compared with
the untested fabric. The means of four evaluations were taken in each case.

The fabric shrinkage was determined in accordance with the AWB specifica-
tions, after washing in a Cubex(11),

RESULTS AND DISCUSSION

The mechanical properties of some of the treated and untreated fabrics are
presented in Table I, while the results of the bending and wrinkling tests are given
in Table II.. The values given are the means of the results obtained in each case.

A two factorial analysis of variance was carried out on the results for each
fabric and for each property separately, incorporating the number of individual
results which differed from one test to another. The main factors were the treat-
ments and the washing procedures. In cases where test results for some properties
differed significantly between warp and weft directions the analysis was carried out
on the results of one direction at a time.

In the majority of cases the effect of the different washing procedures was
non-significant, and the results were grouped and only the means are given in
Tables I and II. The factor of “treatments” included all treatments, as well as the
AS and A8 the results of which are not reported upon, as well as the control and the
Mystolube treated fabrics (d.f. = 6).

Shrinkage: .

The results of the shrinkage tests are given in Table III from which it can be
seen that all the treatments reduced the shrinkage to negligible values.
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TABLE Il
PERCENTAGE AREA -SI\-]RINKAGE AFTER WASHING

FABRIC UNTREATED TREATED
Plain weave 200 g/m? 43 0-15
Poplin weave 200 g/m? 8,5 05—-15
Plain weave 140 g/m? _ 6,7 0-15
Mechanical Properties:

Initially the breaking strength of the yarns was the same for the three control
fabrics. In the heavier plain and poplin weaves it increased slightly after the applica-
tion of Mystolube S while it decreased in the lighter weight fabric. After the. durable
press treatments the yarn strength decreased in all cases, this effect being
greatest in the lighter weight fabric. The strength losses were higher in the case of
the poplin fabrics than in the case of the heavier plain weave fabric, even though
both were of the same density (200 g/m?). Yarn extension at break showed a re-
duction of about 20% after treatments, which. implied that the toughness of the
yarns would also be considerably reduced. ' v

In spite of the untreated plain weave and poplin fabrics being woven of the
same yarns and to the same densities, the bursting strengths differed significantly. .
The poplin was less capable of resisting the pressure possibly because its structure
lends itself to a more uneven distribution of the pressure. As could have been
expected, the lighter weight fabric showed the lowest bursting strength. The effect
of the washing procedures on the bursting strength of the vasious fabrics was not
significant, whereas the durable press treatments caused considerable losses. The
-percentage loss in bursting strength after treatment was slightly greater for the
poplin fabric than for the lighter plain weave fabric, whereas it was least in the case
of the heavier plain weave.

" After treatment the flex abrasion decreased considerably in both directions,
whereas the effect of washing was again non-significant. The poplin fabric had a
much higher resistance to flex abrasion in its weft direction than in its warp direc-
tion. After the durable press treatments the loss in flex abrasion for this fabric was
most pronounced. The loss in flex abrasion with the increasing percentage of
Aerotex M3 + Fixapret CPN is illustrated in Figure 1. The resistance to flex abra-
sion .of the lighter weight plain weave was originally less than half that of the
_heavier fabrics. The lighter plain weave and poplin fabrics suffered flex abrasion
losses of the order of 45—60% at resin add-on levels of approximately 5%, whereas
the heavier plain weave fabric sustained a loss in flex abrasion of only about 16%.
The severe loss in flex abrasion of the poplin fabric can possibly be ascribed to the
uneven distribution of resin in the fabric. The uneven distribution of crosslinks in a
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fabric. was recently discussed by Miro et al‘8). By using a fluorescence dyeing
technique they showed that crosslinking dénsity is lower at yam intersection zones
in a woven cotton fabric. It is claimed that such an uneven distribution can lead to
over-tréatment of certain yarn segments which is considered as one of the major
causes for the deterioration of the abrasion properties of easy-care cotton fabrics.
The effect of fabric structure, in addition to the density of the fabric, therefore,
plays ‘an important role in determining the optimum level of resin application.

. The results of the air permeability measurements show extremely large
differences between the three fabrics: The poplin structure was far more porous than
the heavier plain weave fabric although both were waven from the same yarns and to

¥ — Heavy, plain weave
- " @ - Poplin weave
O - Light, plain weave

CYCLES TO BREAK [(W + F)/2]

g

% RESIN APPLIED el

FIGURE 1
Flex Abrasion vs Percentage Aerotex M3 + Fixapret CPN applied
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the same density and sett. The lighter plain weave fabric was, obviously more
permeable than the heavier fabrics. Neither washing procedures nor the chemical
treatments affected the air. permeability significantly. '

The results of the pilling test (Table I) show that the durable press treatments
caused a marked reduction in the pilling propensity of all the fabrics. According to
the ‘mechanism of pilling proposed by Brand and Bohmfalk(®}, pilling resistance
should be improved by slowing down the rate: of fibre migration to the fabric
surface. Farmer et alt19) have shown that in practice this situation is brought about
after polymer treatments, where the pilling rating improved with increasing levels of
polymer treatment. This was also found to be the case in the present tests. It is also
possible that the slowing down of fibre migration is accompanied by a reduced yarn
exténsion-at-break, such as occurred in the present case. Whether in all cases lower
yarn or fabric extensibilities indicate a better résistance to pilling is, however, not
clear, and may form a subject for future investigation.

Bending and Wrinkling:

The durable press subjective rating showed that the Cubex washing procedure
followed by oven drying did not have any significant effect on the appearance of
the fabrics. Improvement of the fabrics after resin treatment was significant.

The effect of increasing levels of Aerotex M3 and Fixapret CPN (in equal
amounts) on the crease recovery angle is shown in Figure 2. The crease recovery
angles increased with increasing levels of treatments. Treatment with 15% resin did
not improve the crease recovery angles much above those obtained with a treatment
of 10%. In view of the requirement for a good balance between wrinkling perfor-
mance and strength, it would appear asif a 10%resin add-on should not be exceeded.

The flexural rigidity of the fabrics was higher after treatments, but even at the
15%.level of treatment it did not reach unacceptable values. In the case of the
poplin fabric the differences between warp and weft flexural rigidities were high,
the weft results being nearly 40% higher. Similar trends were observed in the flexural
rigidity results obtained by Owen’s method. The frictional couple (Mo) was slightly
higher in the case of the fabrics washed in the Cubex, than in the case of the
fabrics: washed in the commercial washing machine. This was especially so in the
case of the heavier plain weave fabrics. Possibly this difference may be related to
the very slight, although non-significant, inferior appearance after washing and
crease recovery angles of the Cubex washed samples. In the case of the poplin fabric
Mo was considerably higher in the weft direction (about 40%) due to the structure.
Both the residual curvature Mo/B and Mo did not show any consistent trends after
the chemical treatments.

COMPARISONS BETWEEN DIFFERENT WOOL/COTTON BLEND RATIOS

The results of the tests carried out on the heavier plain weave 30/70 wool/
cotton fabric were compared with those previously obtained(4: 5) from other blends

8 SAWTRI Technical Report, No. 195 — July, 1973



Y — Heavy, plain weave
e — Poplin weave

CREASE RECOVERY ANGLE (W + F) °)

‘0 - Light, plain weave
2601
240 1 1 1 1
0 5 8 10 16
% RESIN APPLIED )
FIGURE 2

Crease Recovery Angles vs Percentage Aerotex M3 + Fixapret CPN applied

of similar structure ahd density. The comparison between some major properties of
the different fabrics is shown in Table IV in which the results of the Mystolube
treated fabrics (used as control), the 10% combined Aerotex M3 and Fixapret CPN,
and the 10% Fixapret CPN treated fabrics are given. - . '

. The bursting strength of the untreated blends decreased with an increase in
the wool component, while in the treated fabrics the trend was reversed. This was
probably due to a deterioration in the strength of the cotton component whereas it
appears as if the wool component maintained most of its original strength after
treatment. The flex abrasion results seem to have followed a more complex pattern.
The 30/70 wool/cotton blend seemed to be more resistant to abrasion than the other
fabrics. This can possibly be due to the lower yarn counts in this fabric. Further
work on wool/cotton blends; however, might clarify this point. Both treatments -

SAWTRI Technicat Report, No. 195 — July, 1973 ' 9
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decreased the resistance to flex abrasion to a considerable extent, but it appears as’
though this property tends to improve with an increase in the cotton component as
was the case for the bursting strength of the treated fabrics.

The crease recovery angles as measured under standard atmosphenc condi-
tions (AATCC method) improved significantly with ‘the increasing wool content.
Good results were obtained for all the durable press treated blend fabrics.

In all cases the flexural rigidity decreased with an increase in the wool com-
ponent, even after resin treatment. A satisfactory performance of treated wool/
cotton blends was indicated by these results.

SUMMARY AND CONCLUSIONS

Supplementary to previous studies on wool-rich wool/cotton blends, the pro-
perties of cotton rich blend fabrics were also studied. Three fabrics were woven
from 30/70 wool/cotton yarns, two of them being plain weaves of 200 g/m? and
140 g/m?, and one a poplin of 200 g/m?. It has been found that different fabric
structures and densities appear to require different levels of durable press treatments
in order to achieve a good balance between certain mechanical properties and -the-
wrinkling performance of the fabrics. The higher porosity and uneven directional
properties of a poplin weave are considered as an important factor and this fabric
should not be treated by the same level of resin as a plain weave fabric of the same
density and made from similar yarns. Less resin should be apphed to a lighter weight
fabric than to a heavier one.

The major physical properties of the fabrics were not s1gmﬁcantly affected
after the fabrics had been subjected to a severe washing test.

The tendency for wool/cotton fabrics to pill can be overcome by durable
press treatments apparently by slowing down mlg;anon of the fibres to the surface
. of the fabric.

An increase. in the wool component improves the mechanical performance of
DP treated blends and decreases the flexural rigidity. B
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