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What Is Textile?

The word "textile" originally applied only to woven fabrics, now generally applied to fibers,
yarns, or fabrics or products made offers, yarns or fabrics. The term textile originates from
the latin verb texere to weave but, as the Textile Institute’s Terms and Definitions Glossary
explains, it is now "a general term applied to any manufacture from fibers, filaments or yarns
characterized by flexibility, fineness and high ratio of Length to thickness"

Textiles, especially fabrics the fundamental component of a ready made garment, because it is the basic
raw material of a garment. So it is important to know the manufacturing sequence of fabric from fiber.
The quality product is the main goal at present time, Without knowledge of Textile manufacturingi.e.
fiber, yarn and fabrics it is impossible to maintain the quality of a garment. Before elaborating on
whole process of grey fabric manufacturing Let us look on what is textile fiber, yarn and fabric and
what are the process flow chart of Textile manufacturing can be described.

Normally, textile is a woven fabric; now applied generally to any one of the following:

Staple fibers and filaments suitable for conversion to or use as yarns, or for the preparation

Filament Fiber Staple Fiber
Fig 1- Fibers

Yarns made from natural or manufactured fibers.

Fabrics and other manufactured products made from fibers as defined above and from yarns.

Garments and other articles fabricated from fibers, yarns, or fabrics when the products retain
the characteristic flexibility and drape of the original fabrics.

All kinds of fibers (e.g: Cotton, Jute, Wool, Polyester, Viscose & etc.)

Allkinds of Process (e.g: Spinning, Weaving, Knitting, Dyeing, Printing, Finishing & etc.)

All kinds of machineries (e.g: Spinning machineries, Weaving machineries, Knitting machineries,
Dyeing machineries, Testing machineries & etc.)

To convert textile fiber into finished or end use products (e.g: Garments, Technical textiles,
Geo textiles, Medical textiles, E-textiles ( Electronic textikle) & etc.)
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Classification of Textile Fiber (Fibre)

Textile fibers are divided into two categories these two groups are:

Natural fiber.
Manmade fiber.

Natural fiber

Natural fibers include those produced by plants, animals, and geological processes. They are
biodegradable over time. They can be classified according to their origin.

Manmade fiber

Synthetic or man-made fibers generally come from synthetic materials such as petrochemicals. But
some types of synthetic fibers are manufactured from natural cellulose; including rayon, modal, and
the more recently developed Lyocell. Cellulose-based fibers are of two types, regenerated or pure
cellulose such as from the cupro-ammonium process and modified or derivitized cellulose such as
the cellulose acetates. Fig 1, Shows the Group
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A Sample For Natural

VEGETABLE FIBER

COTTON FIBER

Cotton is a natural vegetable fibre produced in the cotton plant in many countries of the world
even in Bangladesh also. Some important properties of cotton fibres are discussed very briefly
below: fig 3: show cotton used

Cotton fiber Cotton dress Cotton towel

Fig 3- Cotton Used

Properties of cotton fibres

Length of cotton fiber:

Physically the individual cotton fibres consist of a single long tubular cell. Its length is about
1200 -1500 times than its breadth. Length of cotton fibre varies from 16 mm to 52 mm depending
upon the type of cotton.

Fineness of cotton fiber:

Longer the fibre, finer the fibre in case of cotton fibre. It is expressed in term of decitex and it
varies from 1.1 to 2.3 decitex.
Fineness may be more in case of immature fibre. So it is necessary to express maturity with fineness.

Strength and extension of cotton fiber:

Cotton fibre is fairly among natural fibres in relation to tenacity which is 3-3.5 g/dtex. Its tensile
strength is between wool and silk fibre but disadvantage is low extension at break which is 5-7%.

)4



Cotton fibre is fairly short, fine and creamy white color. Color of the fibre depends on soil of
growth. By adding chemicals in the soil, color of the cotton fibre may be varied.

Cotton fibre is more or less twisted on its longitudinal axis which cab not be seen from out side is
called convolution. The twist in the fibre does not to be continuous in one direction i.e. if at first
right direction, then left direction. This property of cotton fibre helps in spinning. Fig 4: show
crimp in cotton fiber

Fig 4- crimp in cotton fiber
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A Sample For Natural Animal Fiber

SILK FIBER

SILK FIBER

Silk is a natural fiber and an animal fiber too. Silk fiber was firstly produced in China and then the
production of silk worm extended to German, France, Turkey, Iran, Italy, India and Bangladesh.
Silk is an animal derived fiber produced from silk worm. It is the only natural fiber which is
found in filament form. Fibroin is the main component of silk fiber. It is produced widely from
a variety of silkworms such as the Cecropia moth from North America, the Tussah, Muga and
Eri moths from India and the Anaphe moth from Africa. Commercially production is carried by
the Mulberry Silk Moth, Bombyx Mori, the cocoon fed on mulberry.

Lifecycle silk worm

The natural of silkworm requires leaves of mulberry. The tiny eggs, left to hibernate by the
previous year’s moths, are warmed up gradually and hatch into baby caterpillars 10- 14 days later.
They eat ravenously, shedding their skins four times within four weeks, moulting as they outgrow
each skin. After the last moult the silkworm is 7 to 10 cm long, fat and hairless. At this point
their appetites are prodigious. After all this the silkworm stops eating and starts the production
of its cocoon. Two modified salivary glands, on the caterpillar.s head produce a clear, sticky
liquid which is then forced out through spinnerets and hardens on contact with the air to form a
continuous filament. The caterpillar constructs the cocoon which is held together with Sericin,
a gummy substance and gives distinctive shape. The process of the moth pushing its way out of
the cocoon destroys the continuity of the thread. So, most moths are killed before they emerge.

Now cocoons are ready for reeling. Each cocoon is made up of one extremely fine filament. Any
remaining processes depend on the use to which the fiber is to be put but can include boiling off
to remove the sericin, dying, finishing, weaving or knitting. The European Commission for the
Promotion of Silk gives some interesting statistics. One acre of Mulberry yields around 4.5 tons
of leaves which will produce around 200 kg of cocoons, giving 40 kg of raw silk.

Fig 5- show Lifecycle silk worm
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Fig 5- Lifecycle Silk Worm
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SILK PROPERTIES

Silk Fiber Is very Much Thin: Silk is the thinnest amongst all the natural fibers. As it is so much
thinner fiber, so silk can be used on any kind of fabric or clothes to be made.

Dyeing Property is good on Silk: The average dyeing on Silk works good.

Prints Well: Due to the fiber’s flexibility and other convenience; the silk fabric can easily be
printed without any problem.

Hand Washing & DryCleaning Is Possible: The washing fastness of silk fiber is good. One can
wash the silk fabric by water and after washing the dry cleaning is possible too.

Silk creates static charges: The main problem of Silk fabric is that; silk creates static charges
during wear or using any other purposes. In this case, silk fabric is little bit uncomfortable to



B ol pleo 58 Oledbl s 0 ooy

use as the traditional dresses. For this reason we see; Silk is only used to make Sharee which is
occasionally used by the women.

Silk has no pilling problem: Silk fabric has no pilling problem.

Abrasion Resistance Is Good: Silk fabric is good resistant to the abrasion.

Light Fastness Is Poor: The main disadvantages of silk fiber is that; if you keep the silk fabric
for the long time under the sun, then there might have a chance to lose the natural appearance
of the silk fabric. So, it’s better to stay away for prolonged exposure to sunlight.

Uses of silk in textile

Silk fiber is widely used to make different items. In apparel industry Silk is used for making
Dresses, Blouses, Skirts, Jackets, Pants, Scarves and ties.

The clothes or apparels that are made from Silk are luxurious and simply expensive. Silk is
widely used in Bangladesh & India to make the traditional silk Sharee that is worn in any kind
of festivals or social programs. Fig 6 show silk used

Silk Yarn Silk Dress Silk Fabric

Fig 6- Silk Used
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A Sample For Natural Synthetic Fiber

POLYESTER FIBER

POLYESTER FIBER

Polyester fibre is a widely used synthetic fibre. Basic raw materials for polyester fibre production
are petroleum, coal, air & water. From those basic raw materials the Glycol monomer dihydric
alcohol dn Terephthalic acid are produced. Which are polymerized into an autoclave at high

temperature and polyester chips are produced, which are melt spun. Fig 7 show polyester forms

Polyester Fiber Polyester Dyed Yarn Polyester Dyed Fabric Polyester Printed Fabric

Fig 7- Show Polyester Forms

General properties of polyester textile

Length: Polyester fibre could be produced n filament form or staple form i.e. as we desire.
Fibre length is controllable.

Fineness of polyester textile: Fineness of polyester fibre is also controllable.

X-Sectional shape: Normal cross sectional shape is round but it is also made triangular, elliptical
or pentagonal. Normally it is white but could be of any color if color is added during spinning.

Strength: Normally tenacity varies from 4.5 to 5.0 gram per denier for the polyester textile.
In case of high tenacity fibre it may be up t 8.0 gram per denier.

Extensibility: Extension at break varies from 20% to 30 %. Good recovery from extension.
Due to good extension, strength and functional property polyester is widely used as sewing
thread in the garment industries.

[ Resiliency: Polyester textile shows good resiliency property. It does not crease easily and
any undue crease can be recovered easily.

Dimensional Stability: Polyester fibre is dimensionally stable. It could be heat-set at around
200 degree C. heat set polyester fibre does not shrink or extended.
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E] Moisture Regain: Very low moisture ranges from 0 — 0.4%. Due to low moisture regain
polyester fiber feels worm, easily cleaned, soils less.

[l Action of bleaching agents: It is not damaged by the action of bleaching agents.

Action of acid and alkali: It is unaffected by the action of acid and alkali.

Action of organic solvent: Polyester textile is unaffected by organic solvent, hence polyester
fibre could be dry-cleaned.

Action of Sunlight & Heat: Polyester is unaffected by normal sunlight but prolong exposure to
sunlight cab reduce strength of polyester. Polyester fibre melts at 227 degree C to 242 Degree
C. hence during ironing care should be taken to reduce the risk of damage. In contact to flame
the polyester burns and melt when cold, the molten polymer forms hard bids.

Dye ability: Polyester fibre shows good dye ability at high temperature. Color fastness to
washing and sunlight is also good. Disperse dyes are widely used for dyeing polyester fibre.

Biological Properties: Resistance to attack of mildew, moths and insects are good.

End use of Polyester textiles: Polyester fibre is widely used for apparels both 100% form
and blended form with cotton, nylon, wool, rayon, acetate, etc fibres. Polyester textiles also
used for making thermal underwear.

.
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COTTON SPINNING

COTOON SPINNING :

Spinning is the process of making yarns from the textile fiber is called spinning. Spinning is the
twisting together of drawn out strands of fibers to form yarn.

Spinning has a few steps, these steps include: Blowroom - carding - drowframe - combing - roving - ring-
frame - autoconer - openend.

Fig 8 show the sequence of spinning process:

Fig 8- Show The Sequence Of Spinning Process:

Basic Textile Terms of Spinning

Fiber: The fundamental component used in making textile yarns and fabrics. Fibers are fine
substances with a high ratio of length to thickness. They can be either natural (e.g. cotton, wool,
silk etc.) or synthetic (e.g. polyester, nylon, acrylic etc.).




B ol pleo 58 Oledbl s 0 ooy

Blow room Lap: The Loose strand, roughly parallel, untwisted fiber sheet produced in blow room.
Chute feed system: It is a system of feeding small tufts of fibers directly from blow room to a
series of cards, arranged in a circuit through pneumatic pipe. Sliver: The strand of loose, roughly
parallel, untwisted fibers produced in Carding.

Roving: The soft strand of carded/combed fibres that has been twisted, attenuated, and freed of
foreign matter, which is a feed material to spinning.

Yarn: A continuous strand of textile fibers that may be composed of endless filaments or shorter
fibers twisted or otherwise held together.

Spinning: The process of making yarns from the textile fiber is called spinning. Spinning is the
twisting together of drawn out strands of fibers to form yarn.

UV checking: Checking cones under Ultra Violet lights for any shade variations in cone.

Yarn Count/Sliver Hank

Yarn count is the numerical expression of yarn, which defines its fineness or coarseness.
(Linear density).

Yarn count systems

Indirect system: English count (Ne), Worsted Count etc.

i.e. Higher the yarn number, finer the yarn.

Direct System: Tex, Denier

I.e. Higher the yarn number, Coarser the yarn.

Similarly numerical expression of fineness or coarseness of Lap, sliver & roving are called
Hank.

Note: English (Ne) count system is commonly followed in India.

English Count: No. of Hanks of length 840 yds weighing in 1 pound

lyds: 1.9144 mtrs

1lbs: 0.453 Kgs.

e.g. 40s Ne = 40 hanks of 840 yds weighs 1 Ibs.

20s Ne = 20 hanks of 840 yds weighs 1 Ibs.

.
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.............. ds =17.45 mtrs

2144 yds=............ mtr

Slbs=.....ccc..n. Kgs.

............ Ibs = 4.756 Kgs.

........ Ne = 32 hanks of 840 yds weighs 1 Ibs.
10sNe=......... hanks of 840 yds weighs 1 lbs.
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Fiber:
Blow room Lap:
Chute feed system:
Carding sliver:
Drow fram sliver:
Combed lap:
Combed sliver:
Roving:
Yarn:
Spinning:
UV checking:
Yarn Count/Sliver Hank :
Yarn count systems :
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Table1 spinning data
Table 1- Material Flow in Spinnig

IN PUT OUT PUT PACKAGE COUNT OF
WORK MACHINE
© c MATERIAL MATERIAL FORM PRODUCT

Opening & Cleaning | Blow room machines Raw cotton Lap or chute feed - Gr/ m"

Carding Carding machine Lap or chute feed Card sliver Carded sliversincans | Gr/m or grin / yd
Pre comber drawing | Breaker draw frame Carded sliver Drawn sliver Drawn slivers in cans | Gr/m or grin / yd

. Super lap or lap . .
Lap Formation Drawn slivers Lap Laps in spools Gr/m
former
Combing Comber Lap Combed Sliver | Combed sliver incans | Gr/m or grin / yd
. . Post ber dr.
Post comber drawing | Finisher draw frame Combed sliver Drawn sliver o8 colm er. W Gr/m or grin/ yd
frame slivers in cans
. Post b D . . .
Roving Speed Frame ost com er' raw Roving Roving bobbin | Hank 480yd”s in 11b
frame  sliver
Spinning Ring frame Roving Ring-spun yarn Spinning cops Ne
Post-spinni h
Ost-spinning Winding Yarn in spinning cops Yarn Cone, € ees? & Ne
processes Hank as required
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A Sample For Spinning Machinery

FLAYER

FLAYER:

Fig 9 :Shows the flayer machine.

PYPEYY:
r| NARANAN

[~ T -nl
=8 . # ] R R R

Fig 9- Shows The Flayer Machine

Creeling:

Draw frame slivers are fed to the roving frame in large cans. The slivers are guided through
separators and then over the guide rollers and tension rollers. The slivers then pass through the
drafting rollers.

Drafting:

To draft the sliver to reduce weight per unit length. In the drafting zone pneumatic pressure is
applied over the drafting rollers and the speed difference between the drafting rollers, drafts
the sliver to desired hank.

Twisting:
The drafted slivers delivered are too thin to hold themselves together and slight twist is needed

to strengthen the roving to prevent breakage during next processing. The drafted strands of
fibres are passed from Drafting zone to flyers for twisting.

W



Winding:

The flyers impart twist to the fibre strands and make the roving strong enough to be wound on
the bobbin and to be processed in Ring Frame

Building: The up & down traversing of bobbin rail builds up the bobbin to make conical or
tapper shape of the bobbin

Doffing:

When the roving bobbins become full the machine is stopped and doffing takes place to remove
full bobbins and to fix empty bobbins with required length of roving manually wound on the
empty bobbins through Flyers for continues working.

Display panel:

It displays various operating machine parameters like speed, production etc. Understand the
details in the display panel and work accordingly

Roving Break Stop mechanism & Sliver Break Stop mechanism:

Photo electrical sliver and roving break stop mechanism.

Whenever sliver or roving breaks due to any reason machine stops.

[ Creel the required number of sliver cans and draw the slivers forward.

[ Take the slivers through guide rollers and feed to drafting zone.

[ Operate the control switches for inching, starting and stopping the Speed frame.

[ By inching feed the material and start running.

[ Follow the different signal lamps & stop motions used in machines.

[ Piece the sliver during breakage

[ Piece the roving during breakage

[ Support the doffing team and doff the full Roving bobbins.

[ View the display panel and identify the reasons for machine stoppages if any.

[ Inform the supervisor and maintenance in charge in case of any break-downs

[l Support for carrying out maintenance activities.

[ Carryout cleaning activities in creeling, drafting, and in Flyer.

[ Remove the waste while attending breakage/creeling and put them in appropriate waste
collection bins.

[ Always keep Speed frame area clean
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Fig 10 - Spinning Process
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Fig 11 - Spinning Product



A Sample Of Spinning Machinery

RING FRAME

RING MACHINE
Functions of ring frame machine

[ To produce required count of yarn from the
supplied roving by drafting.

[ To insert sufficient amount of twist to the
yarn to impart strength. L

@ To wind the yarn onto the bobbin. #‘ #

[ To build the yarn package properly

FIG 12 SHOW A RING FRME MACHINE

Fig 12- Ring Frame Machine

Creeling:
Roving is fed to the Ring frame from roving bobbin held by creels. For all the spindles roving

bobbin are creeled on the machine. The roving is guided and passed through trumpet. The roving
then passes through the drafting rollers.

Drafting:

To draft the roving to reduce weight per unit length. The Drafting zone in Ring Frame attenuates
the roving to desired fineness by imparting required draft to the roving by top arm pressure and
the speed variations in the Bottom rollers of drafting zone.

Ring & Traveller:

The ring guides the circular run off the traveller. The drafted strands of fibres as they are delivered
by the front rollers are given twist to produce a yarn. The Ring and travellers enable to Wind the
yarn onto the bobbin & maintain winding tension of the yarn. It acts as a second guide for the yarn
on the way to be wound on the bobbin.
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Doffing:
To replace with empty bobbins when the Ring Bobbins become full.

Display Panel:

It displays various operating machine parameters like speed, production, Count of yarn etc.
Understand the details in the display panel and work accordingly

o [
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Fig 14 - Spinning Process and Product



Non Technical Competency !

[ Properly hand over the shift to the incoming shift operator.

[l Provide the details regarding the lot being packed, count of yarn, colour coding of cones for
different counts being packed, weighment details etc.

[ Provide information about defective cones/ adas cones stored for rework/rejection

[l Inform about the packing materials used in the shift

[ Inform about count labels being used to stick in the cones

[ Check for the cleanliness of the work place.

M Get clearance from the incoming counterpart before leaving the work spot, in case if the next
shift operators do not come, report to shift supervisor.

[ Report to the shift supervisor about the defects in cones / packing / safety issues/ any other
issues faced in the shift and leave the department only after getting concurrence for the same
from supervisors.

[ Follow the safety work instructions

[ Follow safe work practices like in UV checking, handling strapping machine, moving the
packed carton/bags

B Always use head cap, hand Gloves & Nose mask in the work spot.

[l Take action based on instructions in the event of fire, emergencies or accidents, and participate
in mock drills/ evacuation procedures organized at the workplace as per the organization pro-
cedures.

Hand looms: This kind of loom still used relatively large quantities for the production of all
types of fabrics in the less-developed countries.

Non - automatic power loom: These machines are being used in ever-decreasing numbers, especially
in the developed countries, but they seem likely to retain a certain usefulness in the production of
specialist fabrics.

Conventional Automatic Loom: The machines that gained world-wide popularity because of
their advantages of versatility and relative cheapness.

Circular Loom: They are strictly limited in their applications, but they do achieve the ideal of
high weft-insertion rates from relatively low shuttle speeds because insertion of the weft is
continuous.
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Fig 15- Weaving And Kniting Machine

Weaving Machinery

Weaving is one of the processes that required in textile in terms of producing a fabric. Table 2:
show types of Weaving machine (LOOMS)

Table2- types of Weaving machine (LOOMS)

Looms
v v
Weaving Kniting
v v
S —
Y y
Shuttle Shuttle - less Weft Warp
¢ Kniting  Kniting

Flat Circular

Projectile  Rapier  Air-jet Water - jet

From the fiber then become a yarn through some other
process, weaving is a

process of interlacing two types of yarn known as warp or
ends (run parallel to the weaving machine known as loom)
and weft or filling yarn (run perpendicular to the loom) to
produce a rigid fabric. Weaving machines make fabrics.
This fabric Have weft and warp

Fig 16- Warp And Weft Yarn In
Fig 16 show a fabric and weft & warp. Fabric
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[ What Is Knitting?

Knitting is the process of manufacturing fabric by transforming continuous strands of yarn
into a series of interlocking loops, each row of such loops hanging from the one immediately
preceding it. The basic element of knit fabric structure is the loop intermeshed with the loop
adjacent to it on both sides and above and below it.

Classification of Knitting:

Warp Knitting.

Weft Knitting.

Weft Knitting: In a weft knitted structure, a horizontal row f loop can be made using one thread
and the threads run in the horizontal direction. Fig 17 kniting fabric

Weft Kniting Map Hand Weaving Weft Kniting Weft Kniting

Fig 17 - Kniting Fabric

Weft Kniting Machine

Creel

Needle

Cams

Fabric Roll

Fig 18- Show A Kniting Machine
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A kniting machine have this parts:

Creel: Creel is a part of a knitting machine. Here yarn package are stored and ready to feed in
the machine.

VDQ Pulley: It is a very important part of the machine. It controls the quality of the product.
Altering the position of the tension pulley changes the G.S.M. of the fabric.

If pulley moves towards the positive direction then the G.S.M. will decrease. And in the reverse
direction G.S.M will increase.

Pulley Belt: It controls the rotation of the MPF wheel.

Brush: Its clean the pulley belt.

Tension Disk: It confronts the tension of the supply yarn.

Inlet and Outlet Stop Motion: It is an important part of the machine. It stops the machine instantly
when a yarn breaks.

Yarn Guide: It helps the yarn to feed in the feeder.

MPF: It is Mamenger positive feed. It is also an important part of the machine. It’s give positive
feed to the machine

Feeder Ring: It is a ring. Where all feeders are pleased together.

Disk Drum: Use in jacquard machine to produce various types of design.

Pattern Wheel: Pattern Wheel use in Pai Lung and Auto Stripe machine because of that that
help to produce various types of design and stripe.

Feeder: Feeder is help yarn to feed in to the machine.

Needle Track: Where all Needles is placed together in a decent design.

Needle: It is a principal element of the knitting machine. Its help the yarn to create a loop.
And by this way fabric are produce. Prior to yarn feeding the needle is raised to clear the old
loop from the hook, and received the new loop above it on needle stem. The new loop is then
enclosed in the needle hook as the needle starts to descend.

Sinker: It is most important element of the machine. Its help to loop forming, knocking over
and holding down the loop.

Sinker Ring: Sinker ring is a ring. Where all sinkers are pleased together.

Cam Box: Where the cam are set horizontally.

Cam: Cam is device s which converts the rotary machine drive in to a suitable reciprocating
action for the needles and other elements.

Cylinder: Needle track are situated hear.

Cylinder Balancer: It helps the cylinder to set in a proper alignment. Fig show a few process
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Fig 19- Kniting Process

Warp Knitting: In a warp knitted structure, each loop in the horizontal direction is made from a
different thread and the number of threads are used to produce such a fabric is at least equal to
the no of loops in a horizontal row. Fig 20 warp kniting fabric
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Warp Kniting Map Warp Kniting Fabric Mesh Fabric

Fig 20- Warp Kniting Fabric
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Weaving machine code name

The machine name is composed of several codes.

Table 3- you will see several of codes

o [
DS e ) g5 slaaS b (Saidl lapdle ( Saidl slarile b oS Joox 4 4> g5 b

No:1- weaving machine code ATSF 4/S 180 C

No:2- weaving machine code ATSF 6/J 240 D

No: 3- weaving machine code PTS 10/E 150 C

No: 4- weaving machine code PTS 8/S 170 C

No: 5- weaving machine code PTS 12/] 140 C

DYEING CATALOGS . : _

This pattern card illustrates the Procion H-E/H- EXL dyes and support Procion H dyes which
are Particularly Suitable for the exhaust dyeing of cellulose and the cellulose component of
blends with synthetic fibres, in both piece and yarn form on all types of batchwise dyeing
equipment.

PHYSICSL FORM

Procion H-E/H- EXL dyes are available in a non-dusty granular form to meet the requirements
of Health and Safety regulations pertaining to the handling of reactive dyes.




Stability

Procion H-E/H-EXL dyes. Grains brands, possess good storage stability. it is recommended that
containers ard always closed tightly and stored in cool, dry conditions. Hot humid conditions
promote deterioration.

Dissolving

Either

(a) paste the dye with water and dissolve by adding water at a temperature not higher than
80°C (at pH7)
or

(b) feed the day powder steadily into vortex created by a high speed stirree running in water at
a temperature not higher than 80°C (at pH7)

Do not attempt to dissolve Procion H-E/H-EXL dyes together with dyeing assistants or auxiliary

products. Where the solubility limit of a day

is exceeded, for example when applying heavy shades by padding, the addition of up to a

maximum of 200 g/l urea may be necessary. Dry mix the urea with the dye before dissolving.

Procion dyes should be applied and washed off in soft water. Small amounts of calcium and
magnesium normally above 100 ppm, may cause restraining or precipitation of dye which may
lead to reduced yields, unlevelness or reduced fastness. Traces of heavy metals, over 2ppm
copper or 10 ppm iron, should also be avoided as they may affect the shade of certain dyes. The
effect of copper and iron on the shade of Procion dyes is given in the pattern/data pages.

It is also advisable to use sequestering agents during preparation, to remove any rtaces of calcium
and magnesium salts present in raw cotton.

The PH of the water should be in the range 6-7.

As in the case of hard water, the recommended sequestering agent to use is sodium hexametaphosphate.

The common salt (sodium chloride) or Glauber’s salt (sodium sulphate) used in dyeing should
be checked for alkali contamination and neutralised if necessary. In addition, where common salt
has been derived from evaporated sea water, attention must be paid to sequestering the calcium
and magnesium present. If this is not done, gross precipitation may occur when the alkali is added
for the fixation stage.

The cellulose piece or yarm should be prepared by one of the methods outlined below. The choice
of preparation sequence will depend upon the cleanliness of the substrate and the brightness of
the shades to be dyed.
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Surface abrasion of fabrics can occur in jet-nad winch. dyeing machines due to fibre to metal
friction. This can be reduced by the addition of a lubricant to the proparation, dyeing and finish-
ing baths. It is important that the lubricant is stable to high concentrations of salt and to alkali and
does not suppress dyd yield.

Depsoluge ACA is such a product and also assists the emulsification of oils and waxes.

When woven goods are to be dyed an adequate desizing must be given. This should be followed
by scouring or bleaching (if required) as described below.

For all but the brightest shades, the following scouring treatment may be given as preparation
to both cotton and viscose rayon:

Soda ash 2¢/1
Lenetol WLF 125 (werring agent) 1g/1
Sequestrant 1g/1

Treat for 20 minutes at the boil.
Treatment should be followed by rinsing the goods thoroughly with hot and cold water to remove
residues of preparation.

For bright shades, or to remove impurities in the cotton, a combined scour/ bleach may be given
before dyeing. This combined treatment is usually carried out using a peroxygen cormpound
and a typical recipe would be:

Lenetol PS (bleaching assisteant) 1-2¢g/1
Caustic soda (100%) 1-2¢g/1
Hydrogen peroxide (30%) 2-4 ml/1

Treat for 30-60 minutes at 95°C
In machines where the above recipe causes too much foam, the alternative recommendation is:

Stabiliser CB 1g/l
Caustic soda (100%) 1-2g/1
Hydrogen peroxide (30%) 2-4ml/ 1
Lenetol WLF 125 1g/l

The curves includen in the pattern pages illustrate the dyeing behaviour of the dyes on bleached
cotton applied under the following conditions:

Depth of shade: 1%

Liquor ratio ~ 20:1

Time: 30 minutes in salt, 60 minutes in soda ash

Temperature:  80°C

AY



Common salt:  60g/1

Soda ash: 20g/1

The curve illustrating the effect of temperature show the behaviour of a 2% dyeing applied at
20:1 LR. The histogram illustrating the effect of liquor ratio refers to the behaviour of a 1%
dyeing applied at 80°C.

Procion H-E and H-EXL dyes are generally easy to use and such differrences as exist between
dyes do not preclude their use in mixtures.

The dyeings shown in this card were prepared on the winch at 20:1 llquer ratio on scour-bleached
cotton fabric.

lonic copper or iron catalyses the decomposition of hydrogen peroxide which can damage the
cotton, particularly if it is localised. Lenetol PS and Stabiliser CB are efficient in removing
copper and iron and usually, therfore, an addition of EDTA sequestrant will not be needed.

Method 1. Portionwise addition of salt

This process is recommended for non- circulation machine

This process is recommended for non-cirvulating liquor machinery employing manual addition

of electrolyte to control the rate of exhausion. Suitable for all depths of shade.

(a) Prepare the substrate

(b) Fill the machine from the cold water supply and add the pre-dissolved dyes, lubricant (Depsolube
ACA, 1g/l), sequestrant and anti- reduction agent (Matexil PA-L Liquid , 3g/l)- see section 6.1
Check pH

(c) Dye for 10 minutes to ensure an even dye disrtibution

(d) Add the salt in three portions (10%, 30% and 60%) during the period of raising the temperature
to 80°C

(e) Dye for 20 minutes at 80°C after the last salt addition

(f) Add the alkali, If soda ash alone is used as alkali this should be added over 10 minutes.
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If a mixture of soda ash and caustic soda is used, the premixture Should be added over 15
minutes.

(g) Dye for a further 30-60 minutes at 80°C depending upon depth of shade;

(h) Drop the bath and wash off

Fig 21 Non circulation machines

Non circulation machines

| e RN,

Jiger machine Winch machine

This method is suitable for machines with liquor circulation and for dyeing all medium to

heavy depths of shades. All of the salt may be added at the start thereby reducing handing and

saving time.

(a) Prepare the substrate

(b) Add all the salt to the bath set with water from the cold water supply, add lubricant (Depsolube
ACA, 1g/1), sequestrant and anti - reduction agent (Matexil PA-L Liquid , 3g/l) - see section
6.1 Check pH

(c) Circulate for 15 minutes to allow the salt to be uniformly disrtibuted (in package and beam
- dyeing machines 5 to 10 minutes is sufficient)

(d) Add the pre - dissolved dyes over 10 minutes

(e) Dye for 15 minutes (this stage may be omitted in package- and beam- dyeing machines)

(f) Raise the temperature to 80°C over 30 minutes

AL



(g) Dye for 20- 30 minutes at 80°C

(h) Add the alkali. If soda ash alone is used as alkali this should be added over 10 minutes,
If a mixture of soda ash and caustic soda is used, the premixture should be added over 15
minutes.

(1) Dye for a further 30-60 minutes at 80°C depending upon depth of shade; see Table 1 for the
recommended time

(j) Drop the bath and wash off

Fig 22 Liquer circulation machines

Liquer circulation machines

Jet dyeing machine Bobin dyeing machine

Light fastness data have been obtained from Xenon Arc Fading Lamp exposures.

Where fastness data are given for resin-treated dyeings the first figure is for light fastness; the
figure in parenthesis shows the shade change due to the finish.

A typical dimethylol dihydroxyethlene urea (DMDHEU) - as used for permanent press finish-
es - has been applied and the data derived is provided as a general guide. The DMDHEU resin
has been alllied with (a) magesium chloride hexahydrate catalyst and (b) zinc nitrat catalyst.
The flame - retardant finish was an organo - phosphoruse compound applied in combination
with a handle modifier and softener.

It is advisable to examine the effects of specific finishes before proceeding to bulk use.

Titanium dioxid delustrant in viscose rayon has no adverse offect on the light fastness of Procion
dyes under conditions of low humidity. High humidity exposure can give reduced light fastness.
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Table 4- Dye technical data
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