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Explanatory notes

The following atbreviations are used in this documeat:

BASF Badische Anilin und Soda Fabrik

IWS International Wool Secretariat
PVC polyvinylchloride
SR shrink-resistant

Mention of firm names and commercial products does not imply the

endorsement of the United Nations Industrial Development Orgenization (UNIDO).




assTRACT

As part of the United Nations Development Programme (UNDP) project
"Development of the hosiery knitwear industry, Ludhiana {(Punjab)" (DP/IND/73/021),
an expert in textile dyeing and finishing was sent by the United Nations
Industrial Development Organization (UNIDO), executing agency for the project.
to Ludhiana for two months at the end of 1981. The expert visited various dyeing
and finishing plants in Ludhiana (Punjab), and found tueir machines and equipment
in an unacceptable condition. The gelection of dyes was unsatisfactory. The

dissolving of dyes was performed in rusted steel drums and mixing was done by hand.
Weighing was done on inaccurate hand-weighing machines. This all led to uneven

results.

The P?inishiag of cotton and blends was of a low standard beca'ise the dyed
fabric was dried in the open sun. Advice was given on dyeing and finishing of

polyester and acrylic wool.

Problems in colour fastness, colour bleeding, dyeing of polyester and blends
ete. were discussed, and advice was also given to their experts on these matters.
To obtain the best results in package dyeing i: was important to produce sun

cheeses of even tension.

Shrink-resistant (SR) treated fabric is not presently in demand because of its
high cost. This can be overcome by making use of aqueous and padding treatment

processes. Various trials have already veen carried out to demonstrate how to

produce low-cost Sh treated fabric.
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INRTRODUCTION

As part of United Nations Development Programme (UNDP) project "Development
of the hosiery knitwear industry, Ludhiana (Punja®) (DP/IND/73/021), an expert
in textile 4dyeing and finishing (wet processing) wes sent to Ludhiana by the
United Nations Industrial Development Organization (UNIDO), executing agency for
the projzct, for two months at the end of l981.l/ The expert visited various
knitwear and relsted Sfactories in Ludhiana (Punjab), and this report tells of
his findings and offers technical advice on how the quality of wet processing
can be improved.

A list of recommended sptre parts and chemicals is given in the annex II.

1/ See job description, annex I.
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FINDINGS ARD RECOMMENDATIONS

The expert made several visits tr dyeing and finishing factories in the
Ludhiana district which revealed technical and machinery staudards in -n

unacceptable condition.

The mechanical condition of processing equipment for dyeing and finishing
has a direct effect on production results as a result of the following factors:

(a) Maintenance of machinery was low and generally completely igncred;
(b) There were neither dye buckets nor electrical stirrers;

(¢) Shortage of steam supply during dyeing was often the case; the
situation with respect to the electricity supply vas also poor.

Finishing of garments and panels

Garment finishing operations with synthetic turpentine left the fabric
with a repulsive odour with the result that the garments were not scceptable for

export.

This problem was discussed with the knitwear facility management before

trials to find a solution were made.

The management's attitude 'mas that the use of perchlorethylene and of
sopbisticated mac’ " ery was a costly operation which companies would not aff~rd,

since they ave already working on low profit margins.

Improvement and recomnendations

One way of overccuing the cost probiem was gradirg and sorting germents into

two categories:

(a) Clean panels and garments would e steamed and finished only at the
customer's request;

(b) Heavily stained garmentc and panels would be spotted and scoured with
perchlorethylene. Trials were couducted at the Knitwear Facility and the method was
acceptable and will be continued.

The Knitwear Facility encountered e number of problems in finishing garments
and panels in soivent scouring and milling for local mills. This treatment also
appears to he a most 4iff:cult operation for the small-scale knitters. The expert

investigated the nature of “he problams and came to the following conclusions:




Findings
(a) Ends of separately knitted panels were geaerally not reinforced;

{v) Stitch running and tangling in the machine was a problem because of
fabric distortion;

{(c; When the scouring and milling process was finished, the items which
vere ready to come out of the machine turned into fabric balls;

The following results were encountered:
{(a) Fabric and panels became undersized through tension and force by

entangling, and had a 3evere effect on even milling results;
(b) Loss of gurment and panel weight by poor stitch formation.

Recommendation

The only way to overcome this problem was to load garments and panels into
polyamide/polyurethane bags so as to give support to the knitted goods and
prevent entangling. This was also recommended for processing in side-paddle
machines. Even milling results are obtained. Knitters have been advised to
knit panels one size larger. This allows for natural shrinkage in scouring and
milling.

Trials at the Tacility have since taken place with these knitting improvements.

The result has been that the control of weight has been stable, while the problem
of entangling and distortion should be overcome when the polyamide/polyurthane
bags are available. Some of th:se bags will ba sent from New Zealand shortly.

Milling trials have been tndertaken on garmeats, panels and blankets to test
the dye fastness in the solven: scour.

Tests for maximum blanket shrinkage after milling have also been conducted.
The processing and final finishing of blankets is well accepted and further
trials will be made shortly by the :ame company on acrylic blankets.

Finally, tests have been conducted in 3ifferent methods of milling hank

yarn and aciylic yarn.

. o e
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I. FINISHING AND EXPORTING GARMENTS
Object
The objective of the programme was the reproduction of overseas samples

in Ludhiana for export purposes.

Unfortunately, the samples given to the manufacturer by the overseas puyer
were reproduced badly end problems occurred as a result in finishing at the
Knitwvear Facility.

Finding

The sample had been made out of top dyed yarn; the weight of the sample
finished garment was 250 g. The garments reproduced in Ludhiana, and given to

the Facility for solvent scour and milling, were underweight by 10-15%.
Reason

The Ludhiana garment was made from yarn dyed wool. The wool had been wound,
dyed-and back wound on cones. As a consequence, the wool lost one count, this
amounted to 10-15%.

Natural fibre cannot be forced in order to bring the weight up by over-

milling; 3£ it were forced the garment will shrink to excess and will felt up.

Advice to knitting master

. The knitting tension should be increased to bring the weight up; in addition,

the size of the garment should be one size larger.

This advice has proved correct. Garments have turned out to be in the same
condition, and the finishing at the Facility has proved no problem. The export

order is now in process.

Chlorination of wool

Hand and machine washebility

The process with Basolan DC which is widely xncwn to the textile dyers and

is locally available proved to be excellent,
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Winch-becks and. side-paddle machines give the hest result in garment form.
As far as the garment process in side paddle is concerned, polyurethane bags
should be used.

Chlorination of cheeses

This process has the disadvantage in that uniform chlorination before
dyeing is possible only under extremely favourable conditions. The liquid
circulates more intensively than it does in dyeing, and predominantly from the
outside towards the centre. The pH should be ajdjusted as with hank yarn.

The process is less critical for dyed goods, except for pale or chloripe-

sensitive shades.

Chlorination-Hercosett process for tops

This process is required for machine washability to obtain widespreai
acceétance among manufacturers. The process can fit into the production sequence
at any point. Wool can be treated either continuocusly before spinning, or
batch-treated in garment form as with chlorination of wool. The procecsing
sequence for wool continuously, plus the resin technique (the chlorine-Hercosett

process) consists of:

Chlorination
Neutralization

Resin application
Softener application

Curing of the resin

This process is carried out on wool tops continuously through a four-bowls machine.

Tests have been made on sample loads weighing 5 kg to 1Q kg by the
solvent spray method. Wash tests have given good results.

Remarks

The modification of the SR treatment over the last few years by
resia batch application, padding and hext curing is simple; it is a cheaper

process for the treatment of woven or knitted fabrics from woollen or worsted
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spun yarms, with a soft acrylic polymer and a polymer cross-linking agent, to
give a high degree of resistance to felting shrinkage.

The finished fabric has a soft handle, good pill resistance and smooth
properties. ,

Neither prior chlorination nor washing off is necessary. The product
can alsc be used on polyester for anti-piliing in a different solution. Fabries
and garments vhich the expert brought from New Zealand were washed for 60 minutes
and were tested at the Knitwear Facility. They passed the International Wool
Secretariat (IWS) standard.

A detailed description of methods for milliag and chlorination is given

in annexes III and IV.
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II. DYEING IN THE MILLS
During the expert's visit to the Ludhiana district's several dye houses he
studied the problems and results of dyeing on all kinds of fabrics and blends.

The Knitwear Facility management requested technical advice, suggestions '
for the improvement of machinery, dye-bleeding as well as general ideas and

help in the construction of dye houses.

Findings
Fabric was run up to two days in the winch to get the required shade.

Winch speed was slow, and steam and water valves did not operate

efficiently.
-No dye-dissolving equipment was 'available; rusted steel drums were in use.
Maintenance of wmachines was poor, steam supply was short. {

No suitable dye scales were available, only a hand scale was used. Dyes i(
had to be mixed by ha.l.

Dye cards for record purposes and formulation did not exist.

Improvements to fastness

Trials were made immediately to improve dye fastness on red, brown and navy
shades.

The tests were successful with the same product, only dyeing techniques

and formulations were altered. This was explained to the dyer.

Other improvements

The dyeing time was reduced to 8 hours.

Winch speed was increased and resulted in a better level by chauging
the motor pully.

New plastic buckets and dippers were purchased.

Maintenance was carried out on the machines by adjusting the steam and the

wvater valve.
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Dye cards for recording purposes have been prepared.
Dye scales will be obtained. The comiany is now installing a dye mixer.

Further trials have been made in changing from cold reactive dyes to hot
dyes.

Advantages

Advantages include lower costs (one third) for dyestuff.

Better repeatability.

Rematching of the shade range is progressing with the help of the Knitwear
Facility dye-laboratory.

Acrylic piece dyeing
Findings

The main problem was that dyeing was uneven, water, steam condensation and
winch creases, there were also problems with fabric speed and the mechanical
condition of the machines.

Improvement

Tests were undertaken to dye the fabric without pre-steaming in order
to prevént marks from water condensation., A further series of tests wus also
made in steaming the fabric on a calender. The first test proved to be the most

effective. No spots were visible. and dyeing was even.

Acrylic fabric dyed on winch-becks must always be cooled to about SOOC
before it is removed from the dye bath. This prevents crease and rope marks.
Cold water should not be added too quickly to cool down the fabric.

After these tests the fabric was found to be dyed satisfactorily. An

expert from the Knitwear Pacility was in attendance at the tests.

Recommendations

Unlike polyesters, pre-setting of acrylic material is not possible since

such fibres and fabrics cannot be heat-set because of their chemical structure.
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At the request of the management, advice was given on future installation

of new machinery suitable for jet dyemg of acrylics. Advan*tages inciuded:

low 1iquid ratio and low steam and wvater consumption. It is fortunate that
Jet dyeirng machines are manufactured in India. However, trials on hank dyeing
of acrylic should be carried out before decisions on the purchase of Jet dyeing
machines.  No major problems were expected, except in bleached fabric where
“"optical white" chemicals are used (gee annex V).

’




IIT. DYEING AT THE KNITWEAR FACILITY PREMISES

Package dyeing

Irregularity in cone winding and uneven yarn showed up strongly in
package dyeings when two-fold yarn was dyed.

Dye-bleeding occurred in colours such as maroon, red, bottle-green and
navy. There were dye spots ind uneven dye affinity. Productivity was lov.

I_nm!ement :

The irregularity in the cone-winding department zust improve as it has
a direct effect on dyeing. To overcome this problem it is necessary to instal
electronic clearers. Better stock recording would save a lot of redyeing.
The dye spots and unresolved dye problems have arisen from not using a levelling
agent. ThLe standard chemical D.A. wvas run down, the use of a substitute, Lyogen
S.M.C. caused the problems. The dyeing result has been good since D.A. was in
use. Dye-bleaching problems w'll only be solved after Uniperol SE arrives.

Hank yarn dyeing

The results of hank dyeing were good. The unevenness in yarn showed up
in knitting and it should be noted that this was not a dyeing fault.

Productivity

It was observed that supervision of staff was poor and labour was nou
under control. The dyehouse laboratory is important for customer service.
Therefore, the daily return of samples is vital and should be improved, but

needs better supervision.

Recommendation

A blackboard should be placed beside each machine and instructions

written on it in a way that the operator is able to follow them correctly.

This will help avoid mistakes and other problems in dyeing; it will also

help the dyeing master to control staff and increase production.
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Rust marks on hank-dyed material

The expert recommended to the Knitwear Facility engineer to z2over the
steel trolley “rames and handles with polyvinylchloride (PVC) sheet
in order to prevent rust marks from the trolleys.

Dyeing with Acidol M dyes

Scour first with non-ionic detergent 1%
Two rinses
Fresh bath
Set pH with acetic acid k.5
Add Uniperol SE 1-1.5%
Glauber's salt s%

Add disso%vent acidol M dye to the

heated 50 °C dye-bath. Let it run 15 minutes
Raise to the boil for over 40 minutes

Dye sample for 60 minutes

Hank-varn dgeing

Use abovz formula.

Dye-fastness to washing and solvent scour afd milling

Dye-bleeding is improved by the selection of dyestuffs and applying new
techniques for dark colours such as maroon, red, bottle-green and navy.
The Knitwear Facility has a good range of dyestuffs in stock; t.e range of
dyes guarantee maximum fastnesses. About 200 kg of different Acidol M dyes
for wool and wool/nylon have been provided by UNIDO. However, these dyes
cannot be used without the recommended levelling agent Uniperol SE. Since

equivalent products are not availa“le, Unipersol SE should be imported.

It is recommended that 100 kg to 200 kg of Uniperol SE be purchased from
BASF through UNDP/UNIDO, so that the dyes in stock could be used, in particular
for dyeing of knitwear for export.

This is an urgent recommendation in view of the fact that the Knitwear
Facility has large orders affected. It is believed that Acidol M dyes will

soon be produced in India, thus overcoming the problems of importation.
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IV. FUTURE INVESTMENTS

To improve service, productivity, technology and efficiency as well as
to reduce costs, the following machines are required:

(a) One winch-back with a capacity of 100-150 kg for scouring and dyeing.
This is available locally;

(b) One Jet-dyeing machine for dyeing fabrics such as polyester and
blends, and nylon and blends. The high-temperature Jet drying machine needs

to be equipped with an overflow adjustment for dyeing wool. The fabric capacity
of the machine is 100-150 kg, liquor ratio 1-6-1-8;

(¢) One Stenter for fabric finishing in open-width form, maximm width
200 em, for finishing all fabrics in open width. PFinishing of SR
treatment by heat curing, this process is necessary for export purposes and
for drying of flame-proof treated fabric. The Stenter rust have a minimm
of either two heating bays and one cooling bay or three heating bays and an
air-cooling fan. A thermo-nrack and s front-steaming device are also needed:
the maximum heat requirement is 200 C, and both are available locally;

(d) One decatizing machine for the final finishing of wool, SR
treated fabric and garmente. This machine must be imported and should
have a working width of 180 cm; '

(e) One paddle machine with a maximm width of 180 cm; it should have
a compensator attachment. This machine will be placed in front of the Stenter
with an interlooking device for finishing SR treated fabrics, with
flame-proof applications. This treatment is important for cotton goods.
Flame-proof treatment for cotton and other materials will shortly become

legally necessary;

(£) One express.unit (calencer) for finishing all kinds of fabric in
tubular form. A Pegg machine is recommended.
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V. TECHNICAL ADVICE

The technical knowledge of the staff in the Knitwear Pacility is of a
high standard, and they have experience in dyeing, finishiag, quality control
and cone winding.

They are well accepted in the Ludhiana district, and are able to give
advice and help the local industry with problems in dyeing, wet and dry
finishing, winding and quality control.

At the request of the managers in the Ludhiana dist.ict, the expert
gave advice on the machines needed to increase productivity, cost saving
and profitability.

The machinery needs of tiae Knitwear Facility have been explained
earlier, and urgent needs were discussed by the expert with the Facility's
managing director.




VI. TECHNICAL EXPERIENCE

The expert met with the workers, proprietors, managers and technicians
in the Ludhiane district, all of whom had different levels of technical

knovledge and information with respect to their work.

4 further effort should be made by the Knitwear Facility to make contact
with the workers and disseminate information at all levels through lectures,
seminars, visits ani newsletters. After studying the method of operations in
the industry in Ludhiana, the expert suggested that a technical asscziation of
dyers and finishers as well as management be formed.

The aims and parposes of such & body should include discussinz and following
up on problem of the industry and seeking solutions through the exchange of,
technical information obtained either through visits outside the country or
through trade journals.

Some of the problems can be solved with govermment sssistance or through
other egenciex. The technical association should meet at lcast once a month,
p2rhaps on a Saturday, with an expert from the Knitwear Facility acting as
Chairman.

Similar associations in other countries have proved to be gquite successful.

The expert will be pleased to offer further advice in this respect if required.
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VII. QUALITY CONTROL

Discussions were held with the Research and Development Officer on the
most important parameters relevant to quality control and research and
development. These included various quality control measures for package
dyeing, hank dyeing and fabric dyeing for different fibres.

The procedures adopted while developing a new shade were appraised.

It was pointed out that there was a need to apply a systematic method of
attending to complaints from customers, especially when finished fabric was
supplied. Quality control parameters for texturized fabrics also featured

in the discussion.

Talks were also held on the checks and remedial measures for identifying
package dyeing faults; ways and means to reduce pilling were also discussed.

Testing methods of SR treated fabrics and garments, including the degree
of washability are described in annex VI.
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VIII. CTHER ACTIVITIES

During the preparation of this report a colour range of approximately 12
shades was prepared in acrylic spun-fibre 1/40 package dyeing for marketing
purposes.

The expert was confident that there would be no further problems in future
trials and in processing vhen this range was established.

Further discussions on dyeing of different fibres and fabrics were held
at the Knitwear Facility; in addition, discussions and tests on brushing of
acrylic were carried out both within the Facility and elsevhere. Sec annexes VII

and VIII.

A number of technical books and other literature was donated by the expert
to the Knitwear Facility and at the request of the Training Officer, #he expert

will later send a range of papers on staff training in different subject aress.
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Annex I#

JOB DESCRIPTION
DP/IND/73/021/11-07/31.7.B

Expert in Textile Dyeing and Finishing (Wet Processing)
Two months

February 1961
Ludhiana

To set up & central facility to provide technical services
to the knitwear hosiery industry in Punjah

The expert wil: -urk in co-operation with the Punjab
Hosiery and Knitwear Development Corporation and is
specifically expected to:

1. Give advice on practical production methods in wool
dyeing and finishing;

2. Give advice on and demonstrate the correction of faults
in shrink-proof treatments and subsequent dyeing;

3. Introduce and demonstrate new, appropriate dyeing and
finishing processes for chemical fibre years and knitted
products including machine settings for the processing
of various materials in the centre;

4. Advise the industry on methods to improve the quality
of ready-made knitted garments wtih special reference
to the introduction of new techniques and processes
and to the improvement of existing procedures in dyeing,
finishing and processing of knitwear made from wool
ard chemical fibres.

The expert will also be expected to prepare a final report,
setting out the findings of the mission and recommendations to
the Govermment on further action which might be taken

Qualification in the dyeing of yarn and knitted garments
of all fibre types and blends; extensive experience in
chemical processing both in solvent and aqueous media,
particularly shrink resist and superwash treatments for
wool yarn and garments; training knowledge in both dyeing
and finishing; fully conversant with quality control and
with new technologies in dyeing and finishing; ability to
give advice on development wor'e

*Th. annexes have been reproduced without formal editing.




Language:

Background
information:

English

In one year, the country's woollen hosiery knitwear industry
produces goods valued at approximately US$ 34 milliom,
approximately $US 20 million of which are exported. 95 per
cent of this industry is concentrated in Ludhiana, Punjab,

a small decentralised sector consisting of nearly 2,000 units
which together employ about 38,000 people. - Approximately

20 of these units are of medium-scale and together are
responsible for some 97 per cent of the country's hosiery
exports. The remainder are classified either in the small-
scale or the cottage industry secter. At present, the
industry almost exclusively uses imported wool, buying yarn
from small- and medium-scale spinning units in Ludhiana ard
Amritsar or importing the raw wool with their own import
license and having it commission-combed. In futwre, however,
when the results of the UNDP/FAO Sheep and Wool Improvement
Project have been more widely felt, it is hoped to use an
increasing proportion of high-grade 1locally produced wool.

As & first step towards consolidating the present expor*
achievement and providing an adequate basis for expanding
exports into hard currency markets, the Government proposes

to take steps designed to improve the quality and treatment

of yarn and the design, style and finishing of garments. At
present winding is done mainly by hand on traditional charkhas.
There is no singles yarn clearing and, therefore, the
resulting yarn is uneven in quality. The prototype knitting
section is equipped with the following machines:

(a) U-head Intarsia full-fashioned machine with tuck
mechanism - 21 gg;

(b) Automatic jacquard flat knitting machine - JDR-ES,
interchangeable needle beds, 8 x 12 gg;

(¢) Hand flat knitting machine - single system, 120 cm,
12 gg;

A start has been made to modernise the industry ard there are
at present six full-fashioned machines with V-bed avtachments
and thirteen power flat machines. To take full advanvige of
those machines and of future modernisation - and to ensure

a high quality end product - it is essential that singles yarn
clearing be introduced. Dyeing is presently carried out
manually by obsolete methods with the result that colour
fastnes and uniformity of dyeing are not of high standard.
Reproduc.ion of cotou¥ and colour fastmess are essential to
achieve Woolmark standards and to increase the present exports.
Garment finishing operations are carried out manually, dry
cleaning is carried out using synthetic turpentine (which
leaves a repulsive odour in the garment) and the pressing is
done with flat irons which spoil the handle apd fullness of
the garment. No modern equipment is available for the various
types of garment processing (particularly shrink-resistance
processing). The general custom in the industry at present
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is to contract out winding, dyeing and garment

finishing operations to small independent firms which
specialise in these processes. Consequently, the

industry suffers from lack of uniformity in those

fields and it is difficult to handle large orders

and maintain satisfactory standards. Finally, the industry
does not have qualified designers. Styles are usually
adopted from old trade journals or samples collected
abroad which, when reproduced, are outdated.

To overcome the difficulties outlined in the foregoing
paragraph, the Govermment proposes to establish a central
hosiery knitwear facility in Ludhiana to undertake

yarn winding, clearing, dyeing and shrink-resistance
treatment, using modern methods, together with the
processing and finishing of garments. Moreover, in
order to diversify the product range, the facility

will eventually include drawing and spinning, double
Jersey knitting and fabric finishing.

‘The above is in line with recommendations contained in
a report prepared by the International Wool Secretariat
in October 1968 and in subsequent reports. In 1974, the
Govermment and the Ministry of Commerce requested
UNDP/URIDO assistance to establish the facility.

CANDIDATES REQUESTED BY 9 JANUARY 1981
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Anpnex IT
SPARE PARTS AND CHEMICALS

The following machine is ‘important for finishing of garments, but it is

often ocut of action for a long time because of mechanical faults.

Kannegiesser Model KF 2

Parts list for E-System

Indent No. 150-124/5

Pos Xo. D 10 Wipping

Contact relay

Part No. 015.891/5

Address: Kannegiesser Machinen Fabric,
Vlotho/Weser

Federal Republic of Germany

Schlafhorst autoconer

The following parts are required:

Model GKN x 50

Machine No. 13807792 943

Date 31/7/1979

Catalogue No. GKG 903 - 22

Name of parts Molyplex FK-43 spray guns
Quantity 2 cans

Catalogue No. GKG 308 - 5u8

Name cf parts double tension shoes
Quantity 30

Tension 1is important for even dyeing results and the absence of tension

shoes creates problems

Urgent needs of the dye house:

Optical brightening of acrylic to obtain full optical white,
The most suitable brightening agent is Blanckophor A.N.R. This product is
chlorite-resistant and gives a brilliant white. It must be imported from

Bayer, Federal Republic of Garmany. Requirement: 100 kg.

&
i




——-
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For the finishing department

Drycleaning bags
Material: Polyurethane
Size: 80 cm long x 40 cm wide

Requirement: 24
Bowe solvent machine:

Solenoid for process card
Part no. will be given later.
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Annex IIT

DETAILS AFDL INSTRUCTION OF NILLING AND CHLORINATION

The milling of wool garments in perchloroethylens to obtain
lambswool, casizere and Shetland type finishes is now widely used.

Milling is the production of a change in the surface appearance of wool
fabrics by the combined action of moisture, teamperature and mechanical
treatment. The effects required are partial shrinkage of the fabric and
a partial concealment of the woven or knitted structure.

Nilling is traditionally an aqueous process, the soft, lofty finish
being achieved by mechanical action on the water—-swollen fibre. Although
solvents such as perchloroethylene do not swell the wool fibre and do not
dissolve water appreciably, water can be easily emulsified in the solvent
by the spinring or knitiing oils in the garmsent, by dry-cleaning soaps, or
by specially developed solvent-milling aids. The water is introduced into
the system either by the injection of live steam or by the prior emulsification
of a known quantity of water with a solvent emulgifying agent. The neceasary
mechanical action is provided by tumbling the garments in the cage of the
solvent machine. A large number of machines is available from various
manufacturers and their characteristics and operating principles have been
discussed elsewhere.

This paper reviews existing procedures for milling wool garments in
solvent and discuss variables important in achieving the required uniform
finish.

1. Solvent Nilling Methods

Although it has been known for many years that wool garments can felt
during dry-cleaning if excess water is present, the controlled felting or
milling of wool garments in organic solvent containing water and surfactants
was not used commercially until the early 1960s. Only a fe’* publications
are available on the felting of wool in solvent water mixtures, the main
information being confined tc the patent literature.

Solvent milling is the subject of a number of patents granted to
machinery manufacturers, the rights tc the process generally being given
free to purchasers of the machine.




The solvent milling patents of Bohler and Weber describe methods
of treating wool-containing fabrics, in which water (5-20% owf) is
dispersed in a dry-cleaning solvent in the presercenf 9.1-10% of a
surfactant. The quantity of surfactant added is sufficient to stabilize
ithe water diapei‘sion but less than that required to solubilize it. The
required milling effect is obtained by tumbling the fabric or garments
in the diapersion for 5-20 min. at room temperature. Extensive information
on proccss variables is available on the machine manufacturers' literature.

Brown and Green Ltd., U.K., the manufacturers of Bentley solvent
finishing machines have covered the use of 5% water on the goods weight and
26 ecmlsifier on the water weight, the degree of milling being controlled not
by the content of water but by the temperature of the milling liquor. The
liquor is circulated through a closed=loop system containing a heat exchanger
and the required temperature (ap to 87°C - the aszeotropic boiling point of
perchloroethylene and water) is controlled by a thermostate. A procedure
recommended for milling fine wools is to heat the solvent to 55-7o°c during
the addition of 5% water and 2% emulsifier and agitate at the chosen tempera-
ture for 7 min.

Neil and Spencer, U.K., have been gronted a patent for milling wool
textiles in solvent where the amount of wager in the solvent in ls presence
of 0.5-5.0% surfactant by volume of the organic solvent is such that the
solvent relative humidity of the final mixture li-s between 75 and 99.9%.
Solvent relative humidity is defined as the relative humidity with respect
%0 water, of air saturated with vapour above the mixture, at the same
temperature as the mixture. In this process, there is more surfactant than
water in the liquid and the water is in solution and =22t present as an
» ‘sion of suspension. As with all other processes, the handle of the
~reated material can be varied by suitable choice of surfacianc. The treatment

“b is maintained between 26 and 33°C and the milling effect is cbtained by
: iang the time of mechanical action.

A different method of introducing water into the solvent waa developed
by the Cherry Tree Machine Co. Here, live steam is injected into the cage
and the condensed water is emulsified by the knitting oils on the garments
beCore the solvent is introduced.




The method is claimed to be uniform by distributing moisture throughout the
load before the garments are sybjected to mechanical action in the

presence of the golvent.
Excluding the Cherry Tree method, the general sequence of operations
in solvent milling is:

1)
ii)
iii)
iv)

v)
vi)

xi)

Prepare milling bath;
Scour garments in clean solvent;
Return scour solvent to tank and/or still;

Extract at high speed for 3-4 min. and return solvent %o
tank and/or still;

Introduce milling solution from tank;
Introduce water and milling aid through addition-box;
Tumble for predetermined time with circulation of liquor;

Brtract at high speed for 3-4 min. and return milling
solution to tank;

Tumble garments for 3~5 uu.n. {for Shetland or lambswool);
Dry off perchloroethylene;
Deodorise for 3}=5 min.

5. Controlling Factors in Solvent Milling

The milling effect and its reproducibility from batch to batch are
basically determined by:

s)

b)
c)

d)

e)

Carment construction, wool and yarn quality, chemical
treataent and colour;

Concentration of water in solvent;
Auxiliary type and concentut;lon;
Temperature of solvent;

Severity and time of mechanical action.

By controlling these factors, reproducing results ranging from
elimination of relaxation shrinkage through a number of carefully chosen

processes, and accurate recording of characteristics of fabrics, every

degree of milled finish, even up to a heavily milled effect can be

obtained.

Control of each of these various factors is discussed below:




a) Ganrent construction, wool and yarn quality, chemical

ireatment and colour,

i) Pabric construction. Loosely woven or knitted fabrics
mill more readily than tight structures. Further, as
the tightness of construction, or cover factor, is
reduced, the dimensional change on milling is increased.

ii) Wool quality. For equivalent yarn and fabric stracture,
finer wools mill more readily than coarser qualities.

iii) Yarn quality. A geperal rule is that fabrics made from
yarn with low twist and greater btulk are easier to mill.
Yarns of low twist with a predominance of shorter fibres
mill to a soft bulky finish. As with aqueous milling,
fabric strength and pilling resistance decrease with
increasing severity o2 milling.

iv) Chemical treatments. Bleached wools are more difficult
to mill and require a higher addition of water or a
longer milling time than equivalent fabrics made from
unbleached wool. Similar results are obtained with
chemically or autoclave-get wools.

v) Dyeing. Undyed garments are the most easily milled, the
severity of milling required is increasing with depth of
dyeing. Most dark colours, and in particular blacks,
especially chrome blacks, require the use of considerably
more water, a higher temperature, or longer mechanical
action depending on the milling method used. As in
aqueous milling, a garment style in a range of coloyrs
will usually require sorting into two or three colour
groups to achieve uniformity of the milled finish.

It is clear from these considerations that accurate records

of the detail of each fabric or garment are necessary as a
guide to chocsing the milling conditions required. For knitted
garments, for example, the records should incluae macnine type
and gauge, knit structure, cover factor, fabric oi' garment
dimensions and yarn course, count, twist, quality and colour.
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b) Nater concentration

c)

The amount of water in the solvent, expresged as a
percentage of the weight of the garments being milled,
is a principal guide to the extent of milling and forms ’
the basis of the Bohler and Weber patents. Below 10%
water addition, only relaxation or consolidation effects
are observed. Actual milling commences at approximately
104 water and is generally carried out in the ramge 12-18%.
A general guide to the effect of water concentration can be
seen in the table below:

Relaxation and consolidation 5-10%
Nild milling effects 10-12%
Moderate milling effects 12-16%
Heavy milling effects 16-20%

These levels can only serve as & guide and the water !
addition for each garment type must be determined in
preliminary tests.

Auxiliary concentrations and type

Milling aids are used to emulsify the water evenly and
rapidly in the solvent. Dry-~cleaning detergents, whicL are
intended to prevent redeposition of water-soluble soils in
the garments undergoing cleaning generally are unsuitable as
milling aids. Milling auxiliaries have been designed to form
fine stable emmlsions yet have a minimal affir.cy for the
added water. This is impertant to enable the wool material
to take up the wa.or rapidly. Such auxiliaries are available
from a large number of companies and should be selected oca
their distillation properties, eapecially absence of foaming
and volatile components, and their softening effect on the
garment. Although milling auxiliaries with softening properties
are generally cationic, they are only sightly substantive to the
wool under normal milling conditions. The softening effect
depends largely on the concentration remaining on the garments
after extracting or draining away the milling solution. This
can be determined from the following equation:

Weg/lxPUx6.17x 1074
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where W is the percent of auxiliary remaining on the garments,
g/1 is the auxiliary concentration, PU is the weight pick-up
of solvent in percent, and 6.17 corrects for the specific
gravity of the perchlorocethylens.

The auriliary concentration is generally within the
range of 10-20 g/1 (10-20 1b/100 gal.). During the processing
of each batch, further milling aid and water are added to
compensate for the quantity taken out on the garments on the
previous load. The proportion of solveat retained by the
garments after scouring and for the proportion of the milling
solvent distilled (if any).

Nost auxiliaries can affect subsequent shrink-resist
treatments in solvent. Therefore, if such a treatment is
required, these agents should be removed from the gaments by
scouring in clean solvent. A combined milling and shrink
resist treatment, however, has been described. In this process
a polythiol resin, and amine curing agent, care would have to
be exercised to prevent loss of shrink-resistance through
premature polymerisation in the bath and extensive build up of
deposits through polymerisation of polymer on the walls of the
machine.

Solvent temperatures

Within the range 20-30°c, the milling effect is not greatly
dependent on temperature. Above 30°C the milling effect
intensifies and the probability of dye bleeding increases. The
solvent temperature depends on the frequency of use of the
machine, the ambient temperature and the efficiency of the water
coolers used. In Australia, equilibrium operating temperatures
of 30-35°c are generally found. Solvent-cooling facilities
become important during long production runs in the summer
months and additional cooling coils have been fitted to the
solvent tanks of some machines. Refrigeration may have to be
considered in some localities.
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When using room-temperature milling processes
occasionally it is found that adequate milling, especially
on black dyed garments, cannot be achieved. In such cases
the desired effect can be obtained by milling at a higher
temperature. This can be achieved by pre-heating the cage
(by switching on the fan and heater) and then introducing
the millimg solution or fitting a steam jacket on a solvent-
circulation line. The jacket may be designed so that it may
also be used for cooling. Overnight, the solvent temperature
can fall to well below 20°C and the solvent may need to be
varmed for the first batch. Operating solvent machines
within a narrow temperature range, preferably 2o-3o°c, is
good practice not only for milling but also because the solvent
pick-up or retention (important in additive processes such as
softening and shrink-resisting) is also strongly temperature
dependent.

'. e) Mechanical action

Th» mechanical action necessary for milling is governed
by the rotation of the cege, the level of solvent in the cage,
and the weight of goods in the machine.

i) Cage loadirg. The limits for uniform milling
(within anc between batches) are approximately
50=T70% of ‘he rated machine capacity and, for
optimum reproducibility of finish, batch sizes
should not vary by 2cc. With some machines the
capacity may be overstated and the load size may
have to be reduced appropriately. The 100%
capacity of the machine, which should only be
used for dry-cleaning or scouring, is determined
at 50=-52cc. per cubic metre of cage volume.

ii) Cage rotation. Cage reversal reduces the
mechanical action and hence the milling effect,
but it is necessary in the milling of piece goods
and sleeved garments to reduce tangling. Up to
304 extra time may be required to produce
satisfactory milling. The degree of milling is
directly related to the time of agitation and so
automatic control of the process is essential.




“iii)

iv)
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Solvent level. High levels of solvent cushion
the garments and reduce the milling effect.
Maximum 2illing is achieved when fully saturated
garments are tumbled with a minimum of solvent

in cage. In machines where solvent-level control
devices are not available, the solvent level can
be controlled by metering in the required amount
of the pumping aystem allowing solvent to enter
for a prsdetermined time.

Drying. During the milling process the wool
fibres absorb most of the water in the milling
solution. During drying, therefore, milling will
continue, though at a reduced level. The greater
the absorbed water and retained perchlorcethylene
content of the garments at the commencement of
drying, the greater is the after-milling effect.

It is important therefore to subject the garments
to a constant extraction before commencement of
drying. At low drying temperatures the drying

time is longer and the after-milling effect greater.
Air-outlet drying temperatures of 70~-80 C are usnal.
After drying, the garments are deodorised for

3-5 min. to remove final traces of solvent.

By varying the nature of the mechanical action
through different levels of solvent, tumble time,
and machine loading, effect ranging from light
surface milling (e.g. for angora or cashmere-
co.taining garments) to dense surface milling
(e.g. for lambswool or Shetland type articles) can
be obtained. Long-pile, light surface milling effects
are more intense when the machine is fully loaded
(70% of rated capacity). A medium to high level of
solvent is used (5-6 litres) and the solvent is
continuously circulated through the base of the machine
and back into the top of the tumbling for the required
period with the level of milling solution and tumbling
garments. Lambswool and Shetland effects are achieved
by saturating %*ne garments with milling solution and
tumbling for the required pericd with the level of
milling solution below or only slightly above the base
of the cage. In gsome cases, tumbling the garments for
3~5 min. after extraction of the milling solution and
before drying is needed to produce the required
loftiness of the finish,
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Further Considerations

i) Dosing rates, Because scouring usually precedes

ii)

milling, the garments carry over a certain amount of
solvent, usually 20-25%, depending on the degree of
extraction. This solvent dilutes the milling solution
and must be allowed for during the addition of milling
aid and water. Correction must also be made for the
milling aid removed on the finished garments. As a
rale, 1 gm. per litre of milling aid per litre of
solvent is added with the required weight of water
(12-16%) on the weight of goods to the standing milling
bath. For consistent milling it is important that the
milling aid and water are precisely measured (plastic
2-litre measuring cylinders are ideal) and thiroughiy
mixed before addition through, preferably, a programmed
addition=box. The addition should be completed within
the first minute of milling to allow uniform dispersion
of the water in the solvent.

Reproducibility of milling, The common causes of
irreproducibility in milling are variations in the yarm
quality or variations in construction of the knitted
material.

Other causes include:

a)

b)

1Y

Change in atmospheric humidity conditions. On days of
high humidity it is advisable to closely watch the
treated garments and lower the water inout by 0-5-1.0%
if necessary.

Increase in solvent temperature, particularly in hot
weather. It is advisable to place thermometers in the
wash tanks and to make regular checks on the temperature
of the cooling water.

Over-loading the machine. When this happens tbe garments
do not mill evenly all over. With bulky garments the locad
size may have to be reduced to less than 70% of rated
r-pacity. Uneven milling may also occur if the work is
Jaded into the machine in tight bundles. It is advisable
to load the garmants singly or in small lots. Garments
or pieces with pronounced curling tendencies may have
“dermilled areas in the curled region.

3 ‘ation of drying through build up of deposits of
iibre. in the air—duct systems. The reusults in over-
m.11li ,, and the cage walls, air ducts, and air-filter bag
sOvw.ti be regularly inspected and cleaned. Increase in
drying time can also result from high water-coolant
temperatures in the condenser of restrictions oz water flow
through blockages in the coolant pipes.
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iii) Distillation. Distillation of solvent containing
large quantities of water may lead to boiling over
or bumping. The steam valve should be turned on
slowly and the position at which the still boiis
gently and uniformly should be noted on the valve
adding & broken house brick to the still helps to
prevent bumping. Special antifoam agents for
solvents are available [e.g..Fumexol SL-FX (Ciba-
Geigy)] and are particularly effective in reducing
foam with troublesome liquors. Aqueous antifoam
agents should not be used as they increase the foaning
of chlorinated hydrocarbons during distillation.

iv) Maintenance. Milling of garments and pieces results
in relatively high accummlation of lint within the
machine. The button trap should ba checked and emptied
if necessary after every load. The air-filter bag or
screen should also be checked and cleaned regularly.
Passing milling solutions through powder filters may
lead to rapid increases in filter pressure and hence
reduced circulation rate. If moisture-curing polymers
are also applied from the solvent machine, particular
care should be exercised in keeping the cage walls and
ducts free of lint and polymer. Polymer—~fibre deposits
can build up rapidly and during extraction, parts of
gaments protruding through the cage perforations can
rub against the deposits to produce severely abraded or
stained areas. Where the build-up of deposits is severe,
rubbing of the cage against them has been known to
generate sufficient heat to burn garments lying adjacent
to the cage wall.
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Annex IV
AOOLMARK SPECIFICATION FOR DIMENSIONAL STABILITY OF KNITWEAR

Woolmark specification 8

1o General description

This specification is written in terms of:

(a) Initial acceptance testing carried out by the licemsor
or his agent;

(b) Subsequent routine in-plant control testing carried out
by the license or his agent.

The procedures and toleranzes are arranged so as to reduce the

difficulties caused by variat. =~ in test severity within and

between test statioms.

2. Testing

Testing may be carried ocut by the dynamic method described
in Woolmark Specification 8, Schedule 1.

3. Acceptance testing

Initially compliance with the specification is determined by means
of the following procedure:
(a) Test one sample and ‘take action according to the following:

If results are Length dimensional change Action
Less than 74 Accept
Between 5 - 12% Test a
further
sample
More than 12% Re ject
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calculate the mean of the two test results and accept
if the mean value is less than:

Length dimensional change !

8.5}‘6

4. Subsequent in-plant conirol testing

Continued compliance with the specification i3 indicated if the
following limit is not exceeded at a rate greater than five
times per 100 tests (single sample tests):

Length dimensional change

8.5% ‘

Note: The following is the mean value that should ensure
that the in-plant control limit (4) is met:

Length dimensional change

5%

Apjendix No. 1 to specification 8
External test limits

In carrying out external policing of this specification, it is important
that action be taken only if the test results indicate that the deficiency
is greater than can be ascribed to test variance along. The following
limit would only be exceeded 5% of the time if the goods are on the
specified limit (single sample tests).

Length dimensional change

%
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Woolmark specification 8, Schedule 1

ic relaxation shri test

(Note: Although the test measures dimensional change the temm

1e

2.

shrinkage is used hereafter because it is much the most
likely dimensional change, and its use avoids unnecessarily
verbose instructions)

General descrintion

The test method measures the dimensional changes that occur

on wetting a garment of fabric and that result frem strains

imposed on the article during manufacture. By employing a small
amount of mechanical action the test causes such relaxation

t0 occur rapidly.

Samples after marking and measuring are allowed to relax by static
soaking in a suitable liquor followed by a brief agitatiom to
complete the relaxation otherwise hindered by frictional comsiraints.
After re-measuring the samples the relaxation shrinkage is calculated
from the difference between the original and relaxed measurements.

Apparatus and materials

21 Cubex International Shrinkage Testing Apparatus
Inquiries concerning this apparatus should be directed to:
The Technical Manager
New Zealand ‘ool Board

P.0s Bax 3248
WELLINGTON

2.2 Make weights

25 gms, squares of double cotion interlock fabric
having a loop length of 2.9 mm, ar’ made from 12 x 1
TEX cotton yarn. The squares must have rounded corners,
and have no loose ends or possi'bility of unravellinge.
The makeweights must be adjusted to pH 7 prior to use.

2.3 Phosphate pH 7 Bu.fer

A solution containing 4.5 g NaH,PO 4(axmydrma\
olus 8.0 g Na,ZHP04(anhydrcus) per litre, this solution
being designated a 1.25% phosphate pH7 buffer solution.
Distilled water is not essential but hard water (say greater
than 100 ppm Caco3) should te avoided.




- k3 -

2.4 Non-iomic Detergent

Surfactant of the Ethylene Oxide Alkyl Pheonl
condensate type.

2.5 Linear scale (ruler) accurately graduated in cm. and mm.
2,6 Conditioning Apparatus

Means shall be provided for p»oducing atmospheres
for conditioning as specified in paragraph 5.1

3¢ Test semples

3.1 Garments
The test sample may be:
(a) Entire garment minus sleeves
(b) Entire garment with sleeves tucked inside
(c) Pieces cut from a portion of the garment and
prepared as in 3.2 i

Type (a) sample is preferred.
3.2 Fabrics

Double thicimess samples must be used being approximately
3C cm, wide and 40 cm. long (not less than 23 cm. x 30 cm. ),
and should in all cases have a width to length ration of
approximately 3 : 4. The double thicikmess amples should be
prepared by sewing the free edges with dimensionally stable
thread. If after s¢ doing, there remains the possivility
of unravelling during washing, the samples should be turned
inside—out by leaving about 4 cm. unsewn in one cormer.

4. Marking of samplas

4.1 Indelible ink or small knots of cotton thread may be used,
making each mark as small as possible.

4.2 In the case of fabric and fabric pieces cut from garments,
the marks should be placed not less than 2.5 cme from the

edges of the samples.
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In the case of garments, tne marks should be placed not
less than 5 cm. from welts or seams. If experience ir a
particular case shows that welts cause unmanageable
disfortion of the sample, these welts should be removed
prior to the test.

The marks should allow three separate measurements
in each direction as in Figure 1. Indicate the length
direction by means of a suitable mark.

In the case of socks, stockings and gloves, marks are placed
to permit two and if possible three length measurements.

Measuring of samples

Se1

5e2
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5.4

All measuremenis shall be taken on samples which have been
exposed to a standard atmosphere of 65 + 2% relative humidity
and 20 + 2°%C for a sufficient time to establish equilibrium.
This time should be not less than four hours. Conditioning
shall take place starting with tle samples on the dry side.

Measurenents shall be taken:

(a) Initially (Original measurement O.M.)
(b) After relaration (Relaxed measurement R.M.)

In all cases samples shall be laid flat, wrinkles gently
removed without stretching the measurements made from centre

to centre of the marks.

Calculale the mean of the three measurements in each direction
and use these mean figures for subsequent shrinkage calculations.

Relaxation

6e1

After noting the original measurements relax the samples by

treating them in the Cubex International Shrinkage Testing

Apparatug urder the following conditions:

Liquor -~ 25 litres 1.25% pE7 Buffer solution
containing 0,05% Nonionic Detergent.
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Load - 1000 g made up of test samples plus makeweights,
not more than half the load being test samples.
(If one sample weighs more than 500 g the
limitation regarding the proportion of test
samples does not apply).

Temperature - 4o°c

Time = 15 minutes static soak followed by five minutes
‘tunbling.

Remove the test samples from the Cubex International Shrinkage

Testing Apparatus, and rinse by static scaking in three

successive baths of clean water at 40°C. Transfer the samples

from bath to bath by giving one gentle hand squeeze to express

excess liquor.

Hydroextract the samples using a laboratory or domestic spin
drying apparatus. Place the samples in the cage in such a way
as to avoid siretching during spinning. Continue the hydro-
extraction until no further water is lost.

Dry the samples by laying them flat on a surface of low
frictional characteristics, e.g. smooth plastic or metal,
Elevated temperatures may be used if desired, but should not
exceed 80°C. If air flow is employed the air velocity should
not be so high as to cause agitation of the samples during
drying.

Measure the samples as indicated in Section 5.

Calculations

Te1

Linear shrinkages are determined thus:

OeMe -~ RoMe x 100

% Relaxation Shrinkage = 5
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T+2 Area shrinkages are determined thus:

& Area Shrinkage =% Width Shrinkage + 4 Length Shrinkage

- Width x Length
100

i1 the case of small shrinkages (e.g. less than 10% area)

the factor:
¢ Width x ¢ Length

100

is emall and may be ignored.

Report

8.1 Report the three sbrinkage figures (to nearest 0.1%)
"slaxation ¢ width, length, area
quoting the test procedure (Woolmark Specification 8,

Schedule 1), Indicate whether the figures refer to shrinkage
or extension by stating the sign convention used.

N
[ ] [ ] [
N\
. o
40 cm
™ ° .
v

30 em )‘
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Annex V

FINISHING TECHNIQUES FOR WOOL, WOOL BLENDS IN GARMENT
AND PIECE FORM

Superwvash treatment of different methods, clcrination of
wool and milling.
Finighing techniques of wool and their blends, has a very

large range.
Wool as a natural fibre has its own characteristics.

Moisture content

Wool absorbs water from & moist atmosphere and looses it to a
dry one. This character is very important as it considerably affects
the knitting. i

Panels mitted for mains up garments will show the differv:nce in
finishing, if the lmitter does not allow more width in the knitting.

The most common way is to knit one size up.

Wool is completely resistant to all organic acids and it is less
regsistant to alkalies, Therefore any scouring in winches or paddle
machine, have to be of noniocnic character and ammonia.

To overcome the shrinking and felting problem a solvent scour
is recommended.

A solvent process will make wool faoric very lean therefore a
steam pressing is necessary to regain the weight lost.

Other factors in this matter are short fibres, irregularity in the
fivre and mix of count.

Fabric made on ciircular knitting machines are finished on a stenter
in continuous process after slitting.

Temperature 80°C with steaming in the relaxation, shrinkage in this
way controls stitch comstruction.

Wool = Acrvlic blends

Finishing of wool - acrylic is different as 1007 wool; the acrylic
gives the wool stability.
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Very dirty fabrics can be winch scoured or a solvent scour
is recommended.

Open width fi-ishing in a stenter at temperature of 150°C
with introduction of steam, circular finishing achieve a good
result on a calender or roller steaming machine temperature 140°C
with overfeed.

Extreme care has to be given in preventing of creases.

Poiyester wool

Polyester wool bleads are mainly in 60/40 or 70/30 or 80/20,
the less the precentage of wool the more stable is the fabrics.

Heat setting condition

These depend on weight and surface condition and must always
be adapted accordingly. It is therefore impossible to draw up
uniform instruction. Heat setting as a gu‘de for the above blends
are 1800 .

Cutting of fabric

Care must be taken to draw or lay the fabric out very carefully
and free from tension.

Cutting must be extremely accurate because of the waste, this
matter is in general on any fabric.

Polyester with 45% of lambs wool has to be adjusted in fineness
and stable length to the polyester fibre used.

So called short tops must not be used.

Clorination of wool

A dylon treatment is patent and the yarn very costly but less
problems.

Basolan IC, is a felt resist clorination and as good as a dylon
treatment.

The anti-felt finishing of undyed wool (and also dyed wool within
limits, is not recommended) as well as all kinds of fibre blends
containing wool, either in the form of:




——

- k49 -

a) Loose stock

b) Tops

c) Knitgoods (garments parts or piece goods)
d) Blankets or upholstery materials.

Machinery required

For tops and card sliver; the usual back washer with unrolling
device. At least three bowl squeeze units and drier.

For woven kmitgoods

Padder, continuous open width unit and drier (stenter) or two
padders.

Por circular kmitzoods

Winch clorination is very successful,

! For example

1) Prescour
Non-ionic detergent
Ammonia
30 min. at 50%, 2 rinses.

RUERAY

2) Start cold, set PH at 4 - 4.5 with acetic acid,
add Basolan IC 4 - 4.5% Ou¥e, slowly run 40 min.,
raise at 50°C, run 20 min.

3) Add 8 ~ 10% O.4. of sodium bisulphate (anti~clorinatiom)
Run 20 mine. 2 rinses. Finishe

4) Same process been used in garment form on a side paddle
machine.

Wet finish treatment for 15GG full fashion garment made from
Basolan treated tops.

1) Measure garments before wet finish.
2) Fill side paddle until the fabric moves.

3) Add a softener, activate paddle solution through centre
channel bath temperature 40°C.

4) Circulate for 20 min., then cool down to 20°%C.
5) Remove garments from paddle machine and hydro for 1% min.

6) After hydroing the garments a soft tumble dry at 40 - 50°%.
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Milling

The milling of wool garments in perchlorocethylene to obtain
lambswool, cashmere and shetland type finishes is nc;w widely used.
Milling is the production of a change in the surface appearance of
wool fabrics by the combined action of moisture, temperature axd
mechanical action.

The effect required are a partial shrinkage of the fabric
and a partial concealment of the woven or lmitted_stmchxre.

Milling is traditionally in aqueous process, the soft, lofty
finish being achieved by mechanical action on the water-swollen fibre.

Milling effect will get on any wool fibre and their blends.

Milling methods
Although it has been known for many years that wool garments
can felt and loose weight during dry-cleaning if excess water is present.
The controlled felting or milling of wool garments in organic
solvent containing water and surfactants was not used commercially until
the early 1960s. Only a few publications are available on the felting of
wool in solvent - water mixture, the mein information being confined to
the patent literature.

Controlling factors in solvent milling

The milling effect and its reproducivility from batch to batch
(has to be controlled) are basically determined by:

- Garment construction, wool ané yarn quality, chemical
treatment and colour;

- Concentration of water in solvent;

- Auxiliary type and concentration;

« Temperature of solvent;

- Severity and time of mechanical action.

A garment construction, wool and yarn quality and colour:

1) Fabric construction

Loosely woven or knitted fabric mill more readily than
tight structures.
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2) Yool quality
For equivalent yarn and fabric structure, finer wool mill
more readily than coarser qualities.

3) Yarn quality
A general rule is that fabrics made from yarn with low
twist and greater bulk are easier to mill.

Yarns of low twist with a predominance of shorter fibres
mill to a soft bulky finish.

4) Chemical treatment

Bleached wool are more difficult to mill and require
a higher addition of water or a longer milling time than
equivalent fabrics made from unbleached woole.

By carefully following these procedures most of the problems
will not occur. In any case if problems arise, the nature of the provlem

is $o0 be found in one of the aspects mentioned above. For example,
a change of yarn quality or yarn twist might show variation in the
dimension of the garment.

Machine washability and superwash treatment
of woollen ganﬁnen‘ts by applying resin with polymer

This ireatment has three different forms of application:

1) Application by a solvent spray system;

2) Exhaust system of resin and polymer by the
Mrip-feed System"
on garments and panels;

3) Padding with heat fixation and curring for continuous
circular fzbrice

Fabric to be treated for application under article 1 and 2 have
to be free of any needle o0il and other dirt.

Durinzg mill visits it was noticed that even after solvent scouring
the fabric was not clean and still showed o0il lines, chalk marlidngs ancd

other stainse.
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The solvent process

1) Scour fabric first low speed for 3 min.
30 sec., Hydroextration, intermediate speed.
Spray for 8~12 min.
with 3% weight of garment syntheppret LKF 0.3% catalys:
Tumble 5 mine.
Drying 30 min. Pick up 1006
Damper coolinz to 4o°c
Take out and lay the fabric flat in order to avoid further
creasinge.
The full anti shrink effect is obtained after the goods
have been stored for about five days.

Shape setting (pressing) should be done immediately.
Addition after—treatment for further improvement of the fabric
should not be done until after the fifth day.

2) Exhaust apolication

After dry-cleaning, the garments are milled at 40°C and a

pH of about 9.5 by applying a non-ionic detergent (1% OewWeg.)
and 0.5 g/l soda ash (liquor to goods ratio 30:1)

Rinse twice,

After adjusting pH to about 7.5 (acetic acid) and the
temperature 30°C, the mixture of the pre~diluted BAP and DLY
is poured or drip fed (within 2 mins.) into the cen - of a
paddle machine. Allow for distribution (liquor to goeds 30:1)
5 mine

6 g/1 Mg. Clye 6H,0 (pre diluted) are then

drip fed within 10 mins. into the centre of paddle machinz.

Total

(pE will then be about 7-T.3) 10 min. 15 fize

Temperature is raised from 30°C to
50°C within 20 minutes (1°C per minute) 20 min. 35 mine

Tue bath is kept at 50°C for 10 minutes
to complete exhaustion (to approx. 907:) 10 min. 45 min.

Ammonia (d = + 0,88) is added

(pre-diluted) to increase the

pH to 9-0.2 (about 0.75 ml/l)and the

bath kept at 50°C for 15 mins. 15 min. 60 mine




- 53 -

Total

Acetic acid (8C3) is added

(zre-diluted) to lower the

pH to 5-6 (about 0.85 - 0.9 mi/1),

am if required a softener (pre-

diluted) is drip-fed within

2-3 minutes and exhausted onto the

garments. 10 mine 70 min.

Cool down by partially dropping
the bath and adding cold water. 5 mine 75 min.

Shetland garments knitted from pre-dyed yarn require 2.5%.
In case of lamb woollen garments may be necessary to increase
the cowbination to 3%

The padding process

The padding process on ccntinuous circular fabric by heat curring
Scour first in the winch withron-ionic detergent 2%
Ammoria 1%
30 min. at 60°
2 rinses
Hydro extracted
Splited fabric and lapp out.

Padding with synthappret B.d.P.
Impranil DLY dispersion and sodium bicarbonate
Padd mangel pick up of 70%

Heat curring on the stenter at 160°C fabric speed
12 mtr/min. and final decadizing through a steam cylinder.

Recommended machinery for the described processes are:

stenter

padder

calender up dryer
brushing
decadizer




QUALITY TESTING AND WASHABILITY ON S.R. TREATED PABRICS AND GARMENTS

1. Purpose and Scope

l,1 This test is intended as a small scale, accelerated laboratory test
to predict the fastnass of the colour of wool textiles to repeated

wasghing.

2. Principle

2.1 A specimen of the textile in contact with specified undyed adjacent
clothes is agitated in a washing solution, rinsed and dried. The

change in colour of the specimen and the staining of the undyed
clothes are assessed with standard grey scales.

3. Apparatus and Reagents

3.1 Mechanical Washing Device

‘ This device should comprise closed, cylindrical washing containers
’ attached to a rotor, rotation of which brirgs the necessary agitation
during washing., Suitable devices available are described in 7.2.

J.2 Washi Powder

Softy or any other washing detergent.

3.3 HWashing Solution
Containing 5 gm washing powder/litre of distilled water.

3.4 Undyed shrink resist treatment imitted wool fabric (see 7..) for each
test, on piece 100 x 40 mm is required for assessing. Wash one piece
of ;ho undyed adjacent cloth in a separate bath according to the
procedure desgcribed in 5.1 = 5.3.

3.5 Undyed bleached woven cotton fabric (see 7.3).
Por eack test, one picce 100 x 40 mm is required.
Por asgessing, wash one piece of the undyed adjacent cloth in a
separate bath according to the procedure descrihed in 5.1 - 5.3.

3.6 Grey scales for assessing change in colour ani staining (see 7.3).
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Specimen

If the textile to be tested is fabric, take a apecimen
100 x 40 om and place one piece of undyed wool fabric (see 3.4)
above one half of the specimen and one piece of cotton fabric !

(see 3.5) below the specimen. Sew round the four sides to form
a composite specimen.

If the textile to be tested is yarn, then knit it into a fabric
and treat as 4.1 or form a layer of parallel lengths of it between
the adjacent fabrics. Sew around the four asides to hold the yarn
in place and form a composite specimen.

If the textile to be tested is loose fibre, comb and compress an

amount weighing approximate.y the same as the combined weight of

the undyed clothes (see 3.4 and 3.5) into a sheet 100 x 40 mm. Place

the sheet between the adjacent fabrics and sew around all four sides [
to form a composite specimen. ‘! ‘

Procecure

Place the composite specimen in the container of the washing device
(see 3.1) and add the necessary amount of washing solution (see 3.3),
previously heated to 50 : 2°C, to give a liquor ratio of 50:1.

Treat the composite specimen at 50 p4 2°C for 45 minutes.

Rinse the composite specimen twice in cold, distilled water and

then in cold, running, tap water for 10 minutes, hydro-extract it
(see 7.4). Remove the stitching along two long sides and one short
side of tha sample, open out the composite specimen and dry in air
at room temperature with the three parts in contact only at one line

of stitching between each adjacent and the specimen . see 7.5).

Asgess with the Crey Scales (see 7.1) the change in colour of the
uncovered portion of the apecimen and the staining of the undyed
clothes.

If, after assessing, the change 1. suade falls below the standard
by half a point according to the specification and the staining
of adjacent fabrics meets the specification, then re-test as follows:

Sew round the three sides from where the stitching was removed after
the first wash;
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Repeat procedures 5.1 and 5.2 two more times;

After the third and final wash repeat procedure 5.3 and 5.4.

Report

Report the numerical rating for the change in colour of the test
specimen and for the staining of the undyed adjacent clothes
after the first and, as appropriate, the third wash. Report
that the sampies were tested according to the required

New Zealand Board standard.

Notes

Asgeasment of change in colour is carried out by visually
comparing the contrast between washed and unwashed specimens
with the contrast represented by five pairs of neutral colour
chips in the Standard Grey Scale for pssessing Change in Golour-
specified in 1.S.0. Recommendation R.105, part 2 (see 7.3).
Asseasment is based on the magnitude of the visual contrast
irrespective of whether thereby change in depth, hue, brightness
oé any combination of these.

Assessment of degree of staining is carried out by visually
comparing the contrast between the side of the adjacent undyed
cloth with the contrasts indicated by the Standard Grey Scale
for Assessing Staining specified in I.S.0. Recommendation
R.105, part 3.

In assessing colour fastnnes a piece of the original material

and the tested specimen (for change in colour) or the undyed

(see 3.4 and 3.5) and stained clothes (for degree of staining)

are arranged side by side in the same plane and oriented in the
same direction. The surrounding field is a uniform grey, slightly
darker than the darkest member of the Grey Scale for Agsessing
Change in Colour, The surfaces to be compared are illuminated

by north aki light in cthe Northern Hemisphere, south sky light

in the Southern Hemisphere, or equivalent source with illumination
540 lux or more. The light ias incident upon the surface at
approximately 45°, and the direction of viewing is approximately
along the perpendicular to the plane of the surfaces.
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7.2 Any domestic spin drier having a spin speed of more than

7.3

7.4

Te5

200 rpm is suitable. Any number of composite specimens

may be hydro-extracted at any one time. The time of hydro-
extraction should be 30 seconds.

The composite specimen should be dried in a vertical
position by suspending the opened composite specimen

over two parallel lines - plastic covered domestic washing
line is recommended - as shown below:

S T\TCHING

0 WASHING
L\NES

Wool
ADTA<ENT
& CoTToN
ADJIACENT
e TEST SPEciMeaEN

When testing at any industrial stage this test method
should be applied with the knowledge of any futire
processes t0 which the material may be subjected.

For example;

1) Lambswool andShetland yarns in the greasy state
should only be tested after being scoured using
scouring conditions similar to those used by the
particular dyer and finisher;

2) Some dyes are sensitive to acid chlorination and
material should only be tested after an appropriate
shrink resist process has been applied.
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Annex VIT
COMMEYTS OF S.R. AND PROCESSINC METHODS OF DOUBLC KITT JERSEY

Introdustion :

Syathappret B.A.P. is the bisulphite adduct of a polyisocyanate.
Vhen applied by a padding process in combination with a second polymer.
Ispreail D.L.E. dispersion is an extremely effective shrink-resis* -
treatment for wool piece goods, both woven and knitted. The use of
synthappret B.A.P. in combination with a polyurethane dispersion has :
p2oven most sacosssful.

of the method

Synthappret B.A.P., in combination with a polymer disr-rsion
and sodiuwm bjcarbonate, is applied to scoured woven or kni: ad fabrics.
Single knit ‘scoured, double knit unscoured by a pad-dry prc :ss. ]
The drying temperature is increased above that which would -
normally be used for drying wool fabrics, so that the polymer is
completely cured during the drying operation. The fabric does not
have to be washed afterwards to remove residual catalysts, because
a compiete curing installation is ingtalled.
Jsing this process, fully machine - waghable wool and wrol/blend
fabrics can be produced which have excellent finish retention through
waghing.
The smooth drying properties of fabrics are improved by the
treatment and flat setting the fabric before or after finishing can
€ive a non-iron effect.

ggth_éggr.t BeAJPo

The product is supplied as a yellow, viscous liquid containing
approximately 50% active substance. The product is anionic in charter
and is soluble in water. Under normal conditions of storage the bulk
product is stable for 12 xonths, but this may be reduced to 6 months
under tropical conditions.
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haml D.L.N. disunion

Impranil D.L.N. is a 40% solids aqueous dispersions of
polyurethanes. The product has a bulk storage life of 6 months
and should not be exposed to temperature below 3°c or above 4o°c.
Drums containing the product should be well sealed, otherwise a
plastic film will be formed on the surface which cannot be redispersed
in the polymer.

Polymer blending

Optimum performance is achieved by blending the polymers in the
ratio of 1 part Synthappret B.A.P. (50% solids) to 1 part Impranil D.L.N.
dispersion (40% solids). Blernd containing a lower proportion of
ynthappret B.A.P. may display reduced shrinkage control.

Fabric preparation
Fabric intended for treatment with Synthappret and Impranil should

have been scoured to remove processing oils which might atherwise
interfere with the adhesion between tha polymer and the wool fibres.

Some knitted fabrics can be treated without prescouring but if
inconsistent results are obtained then the interference or spinning or
initting additives must be suspected and an aqueous or solvent scouring
procedure should be iastituted.

Fabric pi_

Fabrics presented for superwash treatment with Synthappret B.A.P.
must be greater than pH 5, ideally should be between 6~7. Inconsistent
results will be obtained if the fabric pH 4 and 5, and the polymer will

not cure if the fabric is more acidic than pH 4 (see under process).
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P.A.D. liquor formulation

The concentration of Synthappret B.A.P. and Impranil D.L.N.

used in the treatment bath will be determined by the structure

of the fabric to the treated and the level of washability required.
Suggested treatment levels and pad liquor fcrmulation for Aifferent
types of fabric are given below. These treatment levels should be
adequate to achisve consistently the ‘superwash™ level of washability
but the machine washability specification may be met by the application
Similarly the amount of polymer required
to stabilisze wool-blend fabrics will be lower than for all=wool fabrics.

of lower amounts of polymer.

P.A.D. solution for worsted suitings

Total resinso.ids owf 1-2%
Bath formmlation 70% pick up after padding

15 = 30 gn/1 Syrthappret B.A.P.
15 = 30 ga/1 Impranil D.L.N.
3 = 4 gn/l Sodium bicarbonate

10 - 15 gn/1

Persoftal S.W.A.

Single jersey fabric

21 gn/l
27 enf1
10 gm/1
3- 5aen/l

Synthappret B.A.P.
Impranil D.L.N.

Sodium metha bisulphat
Sodium bicarbonate

Double knit interlock and jacquard fabric

35 gm/l
35 en/l
6 an/l
20 - 30 gm/l

Synthappret B.A.P.
Impranil D.L.N.
Sodium bicarbonate
Persoftal S.W.A.
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Notes

1.

All padding liquor should contain 3~5 gm/1 sodium bicarhonate,
which catalysis the curing of the polymer.

2. Syntbappret B.A.P., in common with many other shrink resist
treatments causes a slight change of shade (brightness).

3. To improve whitenessin treated fabrics, optical brightener
for example Blankophor D.C.R. liquid 2 gm/l may be added to the
pad liquor.

4. Cationic products, ammonia and amines can destroy the shrinkage

" control properties of resin and consequently should not be
added to padding ligquor.

5. Padding liquor should be prepared by dissolving all the products
and added to the holding tank in order as you read under bath
formulation.

Work and treatment process

1. Single kuit jersey eccru
Scour with non ionic detergent 2% ofw. Ammonia 1% ofw.

30 min. at 40-5o°c. 2 cold rinses.

2. ein
Use selected dyes as acids or premetal complex dyes.

Reactive dyes are also being used. Wet fastness notunder 3 min.

3. Set bath with auxiliaries. Raise to 40. Add dye. Run 10 min.
Raise slowly to the boil. Run 60 min. Sample. 2 Rinses.

4. Hydroextracted.

5. Cutting.

6. Lapping.

7. Drying in relaxed form overfeed as required
12-15 met per min. at 160°C.

8. Padding
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Single knit yarn dyed fabric

Follow as 1.4 - 8
A presolvent scour is algo recommended.

Heat curing in stenter

Primarily the fabric must be overdried. Speed 9=12 metre per min,
With maximum overfeed. A drying temperature of marimum 160°C is
uged. The drying condition can be varied either by changing the
temperatura or by altering the dwell time.

For double kit fabric two runs are required.

Steam curing
Final curing after heat curing. If the drying is not

sufficiently effective a semi-decatizing of the fabric for 6 min. with
steam and subsequent 7 min. cooling (vacuum) is recommended.

Relaxation shrinkage

The fabric must be dryed at minimum tension to minimize the
relaxation shrinkage in the fabric.

A stenter with overfeed facilities is essential for this
purpose and fabrics should be dried at their wet width plus 30-50%
of the relaxation shriniage.

Pogt dyeing

Dyeing the fabric after resin treatment has a pronounced
goftening effect on the handle of the fabric and the shrink-resist
treatment will preserve the surface appearance of delicate fabrics

tnrough the dyeing process.

Trouble shooting

The performance of fabrics treated with resin should be checked
batch to batch during production runs. The most common causes for the

failure of resin treatments to give shrink resistance are:

i) Inadequate scouring of the fabric presented for superwash.
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ii) FPabric pH too acid - check that pH of an aqueous extract
of the untreated fabric is greater than pH 5.

iii) Incorrect pad liquor formulation. Check record of all
calculation, weight and additions made.

iv) Incomplete curing. Check semi-decatizing the fabric.

Use of “supei--ash™ labels

Manufacturers wishing to claim "superwash™ performance for
treated fabrice must ensure that fabrics meet the appropriate IWS
Woolmark standirds specification, including tests for washability
and colour fastness, and must contact their local IWS branch to
engure "mpomsh'f labels has been met.

These. papers have been discussed with'the finishing master
at Knitwear Facility and trials have been executed in treatment
and washability.
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Annex VIII

DYEING AND FINISHING OF POLYESTER FABRIC

Introduction

The excellent eaxy care properties of knitted goods in general
and jersey articles in particular, made of polyester, can only be
achieved by a suitable finishing process.

As with every type of knitted fabric, all finishing processes
must be performed under the lowest possible temsion to obtain a
flexible handle, a uniform stitch structure and the desired full
handling character of the goods.

Circular imitted piece good, yarn dyed
To facilitate the removal of the centre fold, the dry cloth should {
be cut open promptly after taken from the machine. ‘
Scouring

Scouring can be done over the full width or in rope form on the

winch or jet machine.

Scour for 20-30 min. at 45-50°C

By adding a non-ionic product

1 - gn/litre detergent

1 - gm/litre soda ash

1 - gu/litre calgon T

2 ringes, last rinse softener acting at the same time as antistatic

agent,

Scouring in full width should take place at a temperature of 60—80°C.

Dehydrati

Squeezing or suction extracting of jersey goods is not advisable.
To avoid lying pleats, drying should immediately follow on the
centrifuging process.

Heat setting
Heat setting is an important finishing process and is performed in

the stenter. The contact time of heat is 30 sec. with overfeed.
Setting temperaturs 160°C ~ 170°C.
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2.5 Dry—clear ng
To remove lubricants and dirt the fabric can be treated in a
solvent machine instead of conventional wet acouring. The drum
should only be loaded with half to 2/3 of the usual quantity and
the drying temperature should be kept at 60°C to ensure the required
shrinkage.

3. Piece dyeing on winch

To prevent creasing and to obtain a slight shrinkage it is an
absolute must to heat set before dyeing. The finishing process for
the piece dyed material is the same as under 2.4.

3.1 Winch dyeing at the boil

The best result is obtained by using higher quantities of carriers. [

Setting of dyebath I

Set bath 55-60°C L
1 gn/litre dispersion agent

2-8 gm/litre carrier, depends depth of snade
Run 10 min. add disolvent

X% of disperse dye o
Run 10 min., Heat up 2 C rer min. %o boil,
Boil 60 min. Sample deep shade run 90 min.
2 rinses for pale shade dehydrating
Medium to dark shade
Reductive clearance with

%% - Hydrosulphite and
0.5% Detergent. 2 ringes. Dehydrating

3.2 Irregularities inherent to the material can be better eliminated while
dyeing at a temperature of 125°C than at boiling temperature. At the
same time it reduces the need of carrier by 50% (3.1).

3.3 Dyeing on the jet dyeing machine 130°C

Dyeing on the jet ensures optimum results. It increases evenaess

of dyeing and shortens the dyeing time to 30 min.




3.4

3e5

3.6
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It is recommended to add 1-2 gm/litre of a carrier. Recommended

temperature is 60°c while adding:

x dispersior agert
x carrier, if needed

x dye
Raise 2°C per min.
Run 30 min.
Sample

Proceed as 3.1
Hhether pre-setting is necessary depends on the structure
of fabric.

Dyeing on the high-~temperature beam dyeing machine at 1 2j°C

This apparatus also ensures optimum dyeing but it is primarily
suitable for the dyeing of warp and plain jersey fabricse.

The after-scoured, dried and possibly heat-set material should
be wound loosely and then be very tightly wrapped round the
beam with a cotton runner.

Yarn dyeing on the HT machine

Proceed as under 3.3
Rapid dyeing, start temperature at 85—90°C
With: x dispersion agent
x carrier if needed
X dye
Close up lid, set machine under pressure, raise temperature
to 1% per min. to 130°C and run 20 min. then sample.

Fully fashioned articles can be dyed on paddle dyeing machines
at boiling temperature or high temperature machines.







