Easy-care wool woven

products

Kevin Byrne investigates
the great 1990s challenge:
low maintenance clothes that
look smart too

There is little doubt that the single most
important issue confronting the modern
apparel industry is the production of
products that qualify for the coveted
‘easy-care ' label. The role of these
developments in increasing sales has
been readily demonstrated on numerous
occasions, particularly in the field of
casual slacks and men’s shirts.

The primary resutt of these product
successes is that the modern consumer
is now very much more aware of the
issues associated with easy-care
performance and, if we are to believe the
market research and advertising
programmes associated with these
product areas, we are rapidly moving
towards a society in which the steam iron
will evoke the same level of nostalgia as
the steam engine. This is, of course,
great news for those of us who have yet
to master the intricacies of ironing a
formal shirt or re-establishing a single leg
crease in a pair of trousers, and there is
little doubt that considerable progress
has been made in terms of reducing the
need for ironing or pressing.

The media now portrays the modern
consumer as being so much more
casual, both in terms of dress sense and
lifestyle, and so utterly devoted to leisure
pursuits that the idea of actually
spending time caring for the appearance
of their clothes is inconceivable, with
washing, drying and ironing way down
on the list of priorities — along with
shampooing the dog and cleaning out
the garage. Experience of living with two
teenage sons confirms that such people
do exist, but overall, the reality of the
situation is probably less extreme, with
most people still being prepared to put

some effort

into maintaining the
appearance of their clothes either by
ironing or having their garments dry
cleaned.

I’s not just the ironing

The concept of minimum iron per-
formance is clearly very important in
terms of easy-care performance, but the
label actually encompasses a much
broader spectrum of performance
criteria. Those products which carry an
easy-care label are now expected to
exhibit a variety of properties ranging
from machine washability and tumble dry
performance through to minimum iron,
permanent crease, wrinkle resistance
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and even stain repellency. All of these
criteria have been addressed in the
production of cotton slacks, and latterly
shirts, and it is the success of these
products which has heightened the
modern consumer's perceptions and
expectations in terms of garment
properties and performance.

The traditional image of wool is that of
a fibre which is featured in more formal
product areas. However, recent years
have seen extensive promotion of wool
in the casual market by the International
Wool Secretariat (IWS) and to supple-
ment this promotion, considerable
resources have been devoted to the
development of wool products which will
exhibit the required easy-care properties.




Not surprisingly, the technologies subse-
quently developed differ considerabty
from those used to finish cotton fabrics
or garments. These will be considered in
due course, but conventional cotton
finishing routes do offer advantages in
terms of garment production techniques
and it is of some interest to compare the
two production routes.

The choices for cotton

Virtually all cotton fabrics are treated to
impart improved wrinkle resistance,
afterwash appearance and smooth
ironing properties. Anyone who has had
the misfortune to purchase a cotton shirt
which has not been effectively treated
knows only too well how important this
finish is to the garment's performance.

This improvement in performance
properties is generally achieved via the
application of AN-methylol products which
effectively crosslink the hydroxyl groups
in the non-crystalline areas of the fibre.
The primary feature of these resin
systems is that they are only fully cured
at high temperatures (160-170°C) and,
when applied to fabric in piece form, will
impart excellent flat setting and garment
shape-retention properties. In practice,
only partial curing is carried out during
fabric finishing: complete curing is
ultimately achieved by baking the made-
up garment in continuous or free-
standing ovens, allowing it to be
completely set in its pressed configur-
ation.

However, since progressive curing
does take place following fabric treat-
ment, the results obtained in garment
form depend very much on the time
delay between treatment and making-up,
as well as the conditions under which the
fabric is stored. Major advances in terms
of garment appearance have been
achieved by applying the resin finish
directly to made-up garments. The
numerous techniques to achieve this
include the application of an aqueous
solution (via spraying or dip/hydro-
extraction techniques) as well as vapour
treatments.

A greener alternative

From an environmental point of view, the
use of these resin finishes has come
under considerable scrutiny in recent
years because they contain the
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suspected carcinogen formaldehyde,
and considerable efforts have been
made to develop alternative products
which contain either reduced amounts of
formaldehyde or none at all. However,
the commercial success of these pro-
ducts has been limited either because
they are too expensive or the conditions
required to achieve full curing are too
extreme, which in turn leads to yellowing
and excessive fabric damage.

Perhaps of greater significance is the
fact that these alternative products are
apparently less effective in terms of their
ability to stabilise creases. Conse-
quentiy, most of the major cotton
finishers still continue to use the more
conventional products, but are able to
meet the ever decreasing limits for
residual formaldehyde by optimisation of
treatment conditions and resin/catalyst
formulations.

The simpiicity of these application
routes belies the huge investment made
on behalf of cotton-specific manu-
facturers and retailers, but the rewards in
terms of increased business for the
pioneers in this field have been enor-
mous. in addition, the use of oven-based
techniques to impart improved garment
properties has also been extended to
encompass other products, in particular
wool/polyester blends. The principle is
similar to that for cotton in that the
polyester component is heat-set in the
pressed configuration, thus leading to
improvements in terms of crease stability
and flat setting, which in turn imparts the

required properties of good shape
retention and afterwash appearance.

Will they work for
wool?

The development of a polymer system
which would internally crosslink the wool
fibre in much the same way as cotton
would clearly tacilitate a similar pro-
duction route for woven wool apparel
products. However, the morphological
complexity of the wool fibre is such that
an equally effective crosslinker has yet to
be identified and, in order to pursue the
development of easy-care wool
products, more conventional tech-
nologies must be considered.

The main property which must be
addressed in the development of an
easy-care wool product is the natural
propensity of wool to felt or shrink when
agitated in an aqueous or moist environ-
ment. Although this unique property is
used to good effect in the production of a
variety of different products, it must
obviously be effectively eliminated.

Numerous options are available to the
modern finisher for producing woven
fabrics which may be machine-washed.
These include either piece treatment
routes or the manufacture of fabric from
wool which has been shrink-resist
treated in top form and, in practice, it is
the former option that is most commonly
used. The decision as to which route is
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adopted depends upon a variety of
different issues including the type of
product (piece-dyed or colour-woven),
the equipment available to the finisher,
the end product {(mens or womenswear)
and the handle — which is still of primary
importance for wool apparel products.

Polymer and heat cure

The most widely used piece treatment
route, a description of which is based
aimost exclusively on the production in
Germany and Japan, features the pad
application of a polymer to the fabric
which is then heat cured (Table 1}. Both
Bayer (Synthappret BAP) and Rotta
{Protolan 367) produce similar products
which are unique in terms of their ability
to impart a machine-washablie finish
without the normal pre-requisite of an
oxidative pretreatment.

Table 1 Polymer-only shrink-resist
finishes for wool woven fabrics

Polymer Manufacturer
Synthappret BAP/

Impranil DLV Bayer
Protolan 367/

Terolin 352 Rotta

The handle and shrink-resist per-
formance of these products is enhanced
via the simultaneous application of an
equal proportion of a polyurethane-
based product; this alsc effectively
reduces the overall cost of the process
and helps to improve the handle
obtained on the finished fabric. However,
despite this addition, the handle of
treated fabrics is often described as
being dry and/or crisp and is a function of
the high cross-link density of the cured
polymer ptus the fact that shrink-
resistance is effectively obtained by
gluing the fibres and yarns together.

The inclusion of a suitable softener in
the pad liguor can lead to an
improvement in handle but the most
significant effects are achieved by
subjecting the treated fabric to a degree
of mechanical action, again followed by
the exhaust application of a softener.
Much of the fabric produced via this
treatment route is piece-dyed and the
best results in terms of handle are
therefore obtained by shrink-resist

finishing the fabrics before dyeing.
However, the improvement in handle is
achieved as a result of inter-fibre poly-
mer bonds being broken during dyeing
and care must therefore he taken to
ensure that shrink-resistance is not
compromised.

Despite the problems that may be
encountered in producing an acceptable
handle via this route, other properties of
fabrics treated by this route are often
improved considerably. These include
abrasion resistance and afterwash
appearance and, in garment form, good
shape retention properties, all of which
are consistent with the production of
easy-care woven products.

Oxidative pretreatment

The other option for shrink-resist treating
woven fabric in piece form features the
more conventional combination of an
oxidative pretreatment and the exhaust
or pad application of a suitable polymer.
Traditionally, the oxidative pretreatment
used was chlorination via either exhaust
or pad application techniques, but a
combination of shade change and fabric
yellowing, coupled with the difficulties of
ensuring a safe working environment
and, latterly, the issue of adsorbable
organic halide (AOX) legislation in
Germany, led to it being replaced by
Caroat (Table 2), the active constituent of
which is permonosulphuric acid (H,S0O5).
Numerous options are available to the
finisher regarding the type of polymer
which may be used in combination with
this pretreatment and, in most cases, the
handle obtained is significantly better
than that achieved via the polymer-only
route — although the afterwash appear-
ance of fabrics treated in this way is
invariably somewhat inferior to that
produced via the polymer-only route.

Table 2 Oxidative/polymer-based shrink-
resist finishes for woven fabrics

Manu-
Caroat Polymer facturer
Basolan 2448 Basolan SW BASF
Basolan 2448 Basolan MW BASF
Dylan Auxiliary  Polymer EC PP(T)
Lanaperm VPO Lanaperm VPA  Clariant
Ultratex TC Dicrylan CAT Ciba
Oxone Dupont
Curox Interox
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Easy-care effects from
conventional
processes

In the light of what is currently required in
terms of easy-care performance, the
options of a poor handling fabric which
looks good after washing and a soft
handling product which does not, would
appear to offer little scope in the way of
product development. However, this
assumption is based purely on the
observed effects of the shrink-resist
finish itself. Significant improvements in
terms of fabric performance may often
be obtained by addressing the issues of
yarn and fabric structure.

To demonstrate this point, it is quite
possible to produce a product which is
fully machine-washable without recourse
to any form of chemical treatment at all.
Although such preoducts display an
alarming ability to stand up inde-
pendently, they do demonstrate the role
that fabric structure can play in product
performance. Companies wishing to pur-
sue the development of such products
are advised to consider issues such as
fabric set, yarn count and twist early in
the fabric design process.

The conditions used in conventicnal
fabric finishing can also influence the
easy-care properties of wool fabrics; this
is particularly the case with fabric setting
conditions which can significantly infiu-
ence afterwash appearance. For
machine-washable piece-dyed fabrics,
crabbing or setting is normally carried
out prior to dyeing, but a full kier decatise
(KD) setting cycle is recommended to
produce optimum results. Similarly, for
colour-woven fabrics, optimum results
are often obtained if the fabric is KD set
immediately prior to applying the shrink-
resist treatment.

The Hercosett Process

A third option which is currently being
considered by a number of finishers is
the use of wool which has been treated
in top form by the IWS/CSIRO Chlorine
Hercosett Process. The primary ad-
vantage of this route lies in the fact that
the fabric finisher is absclved from any
responsibilities regarding the production
of a machine-washable finish, afthough
against this there are the disadvantages
associated with minimum order sizes,
higher inventory costs and the fact that it



is restricted to the production of worsted
spun tabrics.

A further disadvantage of this route is
the fact that, although fabrics produced
by this route have an extremely high
resistance to felting, the afterwash
appearance is often poor. Some com-
mercial success was achieved with this
production route in Japan, with the
product performance being enhanced by
the application of a low level of
Synthappret BAP. However, Japan is
unfortunately the only area where ‘cost’
does not appear to be an issue for the
domestic market and such a route would
be very unlikely to be pursued eise-
where.

Despite these disadvantages, further
development in the field of Hercosett
fabrics was deemed to be worthy of
consideration by IWS. One of the main
reasons for this was the issue of tumble
dry performance, a property that is start-
ing to assume much greater significance
in the field of easy-care products.

The tumble drying
issue

Suitability for machine wash and tumble
dry is now regarded as essential in the
United States and many products
labelled as machine wash/tumble dry are
now becoming more widely available in
Europe and Asia.

It is particularly difficult for wool
products to meet performance standards
in this area since the conditions
operating in a tumble dryer — high
temperature, low liquor ratio, high agi-
tation — are particularly conducive to the
production of felting. Of the piece-
treatment routes, only the pad-dry-
polymer option is sufficiently robust to
meet this level of performance, albeit via
an increased treatment level, which in
turn compromises the handle.

Fabrics produced from Hercosett-
treated top may be readily tumble dried
and, in practice, the afterwash appear-
ance is substantially better than that
obtained with flat drying, an observation
that is consistent with the claims of the
cotton trouser manufacturers. However,
the overall performance is not normally
consistent with the performance required
by an easy-care product.

A study recently carried out at the
IWS’s likley Development Centre on the
afterwash/tumble dry properties of

Hercosett fabrics has demonstrated
conclusively the influence of yarn and
fabric structure and also confirmed the
importance of setting conditions. Further-
more, two cost-effective chemical
finishes have been developed which,
when applied by padding to the
Hercosett fabrics, allow the production of
machine wash/tumble dry/minimum iron
fabrics with a range of different handles.
Such tabrics lend themselves to the
production of a variety of different pro-
ducts, including shirts, blouses and
skirts, but the primary market for easy-
care products is that of men’s trousers
and this, for the woo! manufacturer, can
present particular problems. Again, the
attraction of the cotton garment-baking
route lies in its ability to set the garment
in a pressed configuration, which in turn
leads to the stabilisation of the leg
crease. However, the options for impart-
ing a permanent crease to a wool
trousering are more problematical.

The problematic
trouser crease

The most well-established route for
carrying out this operation is termed the
Lintrak technolegy (Clantex, Leeds), and
involves the application to the crease on
the inside of the leg of a line of polymer
which cures on exposure to air. Many dry
cleaners now offer this service, albeit
under a variety of different names, but it
is only suitable for use on uniined
trousers, a factor which is largely res-
ponsible for its lack of success in
Germany, the largest market for
machine-washabie trousers.

The alternative option is to treat the
garment with a reducing agent during
making-up which, when the garment is
subsequently pressed, will impart a
permanent crease. Not surprisingly there
are disadvantages associated with this
route, not least of which is the length of
the pressing cycle required (20 s steam/
20 s bake/10 s vacuum, minimum) and
the fact that a crease can only be
stabilised to the waistband if equally
severe pressing conditions are also used
in this part of the garment.

Some considerable progress has
been made in addressing all of these
issues and attention is now also being
paid to automating the spray application
procedure, an essential element if high
production volumes are to be possible.

Future outlook

In summary, therefore, although a true
easy-care all-wool product has yet to be
commercially produced which can rival
the performance of the cotton slack,
there is no doubt that easy-care fabrics
can be produced via a variety of different
treatment routes, provided that efforts
are made to engineer a fabric which is
‘suitable for use’.

There is little — other than costs —to
prevent the development of easy-care
products such as skirts, blouses or
shirts. But the ultimate prize remains the
production of easy-care trousers or
siacks, and at present this may only be
achieved by utilising a crease-setting
technique which, although effective, is
somewhat labour-intensive.

Whilst the adoption of this technology
is likely to increase as progress is made
in automating the application procedure,
the ultimate aim of wool development
chemists must be to develop a delayed
cure resin system which, when applied to
garments made from washable wool
fabrics, will aliow the production of a
permanent crease and minimum iron
properties via garment-baking tech-
niques.

Dr K M Byrne is project leader,
chemical processing at the
International Wool Secretariat’'s
Commercial Development Depart-
ment, IWS Development Centre,
Valley Drive, llkley LS29 8PB, UK.
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