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KNITTING, FELTING & 

BONDING



Knitting

 It is the second most frequently used method of fabric 

construction.

 Originally, the knitted fabrics were hand made and were

used only for hosiery and inner garments but their wrinkle

resistance, stretch-ability and comfortably close-fitting

property has made them popular for sportswear and other

outer apparel also.

 Today, a wide range of machine-knitted fabrics is available

not only as hosiery garments, innerwear, sweaters, slacks,

suits and coats etc. but also rugs and other home

furnishing articles.



Techniques used for knitting

 The basic principle of knitting is formation and

interlocking of loops. Knitted fabric is constructed with a

single yarn that is formed into interlocking loops by the

use of hooked needles.

 Crocheting is the simplest form of knitting in which a

chain of loops is produced from a single thread by means

of a hook.



Knitting

Weft Knitting
Warp Knitting 

i. Plain knit stitch

ii. Purl stitch

iii. Rib stitch

i. Tricot knit

ii. Milanese knit

iii. Simplex knit 

iv. Raschel knit

v. Ketten Raschel knit

vi. Crochet 

vii. Warp-insertion warp knit

viii. Jacquard knitting



Weft knitting- one yarn forms continuous rows of loops

in the horizontal direction as weft in the weaving.

The hand method of knitting is weft knitting. On a

knitting machine, the individual yarn is fed to one or

more needles at a time. There are three fundamental

stitches in weft knitting:

i. Plain knit stitch

ii. Purl stitch

iii. Rib stitch



i) Plain knit stitch:

 Also known as jersey stitch.

 Simplest stitch

 Comparatively smooth on the wrong side and shows

slight ribbed effect on the right side.

 Used more frequently because the process is rapid and

in expensive

 Fabrics are more stretchable more in width than in

length. Thus this stitch is widely used in underwear,

gloves, hosiery and sweaters.

 Disadvantage: if the yarn is broken there is a chance of

drop stitches



ii) Purl stitch: 

 Exactly reverse of the plain knit stitch having a

smooth effect on the front and ribbed effect on the

back.

 It does not curl at the edges

 More expensive as it takes more time to make purl

stitch fabrics

 Stretchable both lengthwise and widthwise and are

suitable for infant and children wear.



iii) Rib stitch: 

 Right and wrong side of the fabric are identical as it

has alternating length wise rows of plain knit and purl

stitches.

 Ribs can be 1×1 or 2×1, 2×2 or 3×1

 Expensive as yarn consumed is more

 Has excellent widthwise elasticity

 Used in wrist bands of sleeves and waist bands of

garments



Warp knitting:-

 Innovative product produced by complex knitting
machines

 Constructed with many yarns that forms loops
simultaneously in the lengthwise direction.

 Each yarn is controlled by its own needle and
interlocked with neighboring yarns in zig-zag fashion

 The stitches on the face of the fabric appear vertically
but at the slight angle.

 Stitches on the back appear horizontally as floats at a
slight angle. The floats are called laps or underlaps
are distinguishing feature of warp knits. Warp knits
may be flat or tubular and can be produced in
varieties of patterns.



Types of warp knits:

i. Tricot knit

ii. Milanese knit

iii. Simplex knit 

iv. Raschel knit

v. Ketten Raschel knit

vi. Crochet 

vii. Warp-insertion warp knit

viii. Jacquard knitting



Tricot knit: produced on the tricot machine. This

machine has warp beam mounted above it. Each set

of yarns from the warp beam are fed to a row of

needles across the width of the machine. These

yarns are controlled by thread guides. These guides

are controlled by chains with links of various heights.

According to the chain links the guide move

sideways to put thread in required needles to from a

design. Plain and decorative tricots can be made on

the same machine. Tricot knits are soft, crease

resistant, elastic, drapable, air and water permeable.



Milanese knit: produced by different machinery but it

is very similar to tricot in appearance. It can be

identified by the fine rib on the face and diagonal

pattern on the back. Milanese fabrics are smoother,

more regular in structure and elasticity, higher in tear

strength than tricot but their production is limited due

to high cost, low production and limited pattern

possibilities.



Simplex Knit: simplex fabrics are knitted on a

machine which is like two tricot machines arranged

back to back, hence the fabric also looks like a

double-faced tricot. Simplex fabrics are made of fine

yarns but are somewhat dense and thick. They may

be napped to obtain a soft suede-like finish. Simplex

fabrics are used for gloves, hand bags, sports wear

etc.



Raschel knit: are different from tricot fabrics in that

these are made in heavy yarns and have intricate,

lace like patterns while tricot fabrics are made of fine

yarns and have simple geometrical patterns . It is the

most versatile methods for construction of patterned

knit fabrics. It can knit every type of yarn, made of

any type of fiber any in any form staple, filament or

novelty.



Ketten raschel knit: also called chain raschel. It is a

variation of tricot knit in which raised pattern effects

can also be achieved. The fabric is fine with super

elasticity and cover.

Crochet: this is a basic stitch, which is used in hand-

crochet work using a pillar chain. Wide variety of

fabrics ranging from nets and laces to bed spreads

can be constructed from this stitch.



Weft-insertion warp knit: insertion knitting is a

modification of knitting construction in which extra

sets of yarns are woven into knitted loops. The extra

yarns provide greater stability and reduce

stretchability. Weft-insertion warp knit is formed by

interlacing a set of weft yarns crosswise into a warp-

knit structure. The weft yarn dominates the

appearance of the fabric and provides versatility

because it can be spun, slub or textured yarns,

which can also impart colour, variety and pattern.

Fabric stability is obtained in the width. Warp yarns

can be inserted to weft knit fabrics also.



Jacquard knitting: this mechanism can be

incorporated in both weft and warp knitting to

produce multi-coloured designs. The jacquard

punched card technique used in weaving can also

be adapted to knitting. Cards control the needles

that are to be dropped or lifted to produce pattern.



Felting

Felt as defined by the Felt Association Inc. (1994) “ is
a fibrous material which is built up of interlocked
wool fibers by mechanical and chemical action,
moisture and heat”.

It is a process in which moisture, heat and pressure
are applied to short fibers, interlocking them in a
matted layer. Wool is the primary fiber in felt fabric.
The ability of wool fiber to coil upon itself, interlock
and shrink when subjected to heat, moisture and
pressure (including friction and agitation) helps in
felting. Felt is a type of fabric in which there is no
interlacing of yarns to give stretch or character. It is
made with loose fibers. Yarn is not used in this
manufacture.



Felt is of two types:

1. Wool felt: short staple wool fiber is used for felt.

Finer the grade of staple used stronger the felt.

Felts can also be made by combining cotton or

rayon with wool. But these are dull in appearance,

hard to feel and rough textured.

2. Fur felt: the short fibers of rabbit, beaver fur etc.

are used for manufacture of felt for hats. Fur felt is

soft, smooth, resilient and water repellant.



Felting process:-

1. Sorting and grading: graded according to fineness,

colour and strength

2. Scouring: scoured with hot alkali solution. The

remaining burrs and vegetable matter are

dissolved by treating it with a weak solution of

sulphuric acid and then subjected to heat.

Vegetable matter that turns into carbon is crushed

by heavy rollers and removed by dusting machines



3. Carding: the cleaned fibers of different qualities are

mixed or blended to obtain the desired quality. The

mixed stock is then carded to complete the

cleaning and disentangle and straighten the fibers

thoroughly. The carded wool is delivered in a thin

sheet 80-90 feet wide. This thin sheet of carded

wool ½-2 inches thick is called batt.

Several batts are piled upon one in such a manner

that fiber direction in every alternate layer is

perpendicular to the previous layer. Number of

layers depend upon the desired thickness of felt.

Batts are then trimmed to uniform width.



4. Felting: the batts are evenly sprinkled with warm

water and passed over a steam box to warm the

fibers thoroughly and then it is pressed between two

rollers. top roller is vibrating . Due to the action of

heat, moisture and pressure the felting is produced.

after processing batts are allowed to drain and cool

off for 24 hours



5. Fulling: dampening the felt with a suitable lubricant

which may be soap, soda solution or sulphuric acid

and then shrinking it by rotating it in bowls where

wooden hammers compress and release the

material. The lubricant helps to produce and

control the shrinkage.

Time varies from 5 minutes to half an hour.



6. Final processing and drying: the felt is then

neutralized, scoured, rinsed and dried. Drying is

done by passing it through wringers, then by

centrifuging. Finally it is stretched to the desired

width in flames where the temperature is 150-275⁰C,

depending upon the type of the felt.



7. Pressing: Soft and medium felts are given a broad

cloth finish by shearing, firm felts are smoothened

with sand paper. Cylinder presses are used for

pressing thin felt while heavy stem heated plates are

necessary for pressing thick, firm felt.

8. After pressing the felt is folded or rolled and placed

in box-like machine with curved ends and hammers

hanging from a shaft. These hammers swing back

and forth, push, pound and roll the felt until it

acquires proper thickness, firmness, length and

width.



9. Cleaning and dyeing: the felt is now passed through

a washing machine equipped with heavy rollers and I

thoroughly cleaned. If the felt is to be finished in a

natural colour, then it goes to the dryer. If some

colour is to be applied, then it is dyed and then dried.



10. Finishing: the fine qualities of felt are passed

through a shearing machine where all loose ends of

fibers are cut from the surface. Then it is pressed

with steam-heated heavy rotary pressing machine,

which gives it a smooth lustrous finish. Felts may

also be stiffened, brushed to raise a nap, given

water-repellent finish, flame-proofed or moth proofed

depending upon their use.



Properties of Felt :

 Inexpensive method

 Does not frail and ravel

 Simple to use in fabric construction

 Has very little tensile strength and no stretch-ability

 Sewing is difficult and mended parts are clearly visible

 Felt can be cut in any shape

 Has good resilience and retains its shape

 Thermal insulating

 It absorbs sound and shock

 It should only be dry cleaned



Uses of Felt:

 Preferred for hats

 Suitable for various industrial use

 Flexible felts are used for jackets, shirts, blazers,

slippers, shoe –insoles etc

 Thick fabrics are used for rugs, padding for tables

and insulating materials



BONDING



Manufacturing process:

The manufacture of bounded fabrics depends upon

the fibers, methods of layering the fibers and

bonding agents used. Any fiber that will not melt due

to heat used during processing can be used. The

fibers include cotton, wool, rayon, acetate, nylon,

polyester, polyethylene or acrylic. Cotton or viscose

rayon alone or in combination form the base of most

non-woven fabrics. Very short and waste fibers can

also be used but longer fibers produce stronger

fabrics.



Two techniques are used for bonding fibers:

i. Thermoplastic fibers such as cellulose acetate are

combined with cotton and heated to soften the

thermoplastic fibers which fuse over and around

the other fibers. As the fibers cool, these are held

firmly together. The resulting product resembles

cloth or paper.

ii. In another process a binder is used in the form of a

melt, solution or emulsion. Rubber latex, synthetic-

resin emulsions and water soluble derivates of

cellulose are some of the binders used.



The steps involved in the manufacture of bonded

fabrics are:

1. Cleaning: the fibers are cleaned and impurities are

separated

2. Web formation: a non woven fabric is basically a

web of fibers held together in some way. Web

formation can be done in different ways:



a. Parallel laid web: fibers are passed through carding

machine and then put into parallel alignment. A

multi layer web is formed. The fabric produced is

stronger lengthwise. Crosswise strength is less.

b. Cross laid: the parallel webs are laid in criss cross

manner over each other. This technique is costly

but fabric has more strength.



c-Random laid web: loose fibers are blown into a

rotating perforated drum, forming a heavy matte.

Thickness of web can be regulated. fabrics formed

have uniform weight.

d-High velocity sprayed web: this technique is used

with thermoplastic fibers. Random web is formed

and then heat and pressure is applied to web

causing fibers to fuse.

e-Wet lay web: this method is based upon paper

making technique in which fibers are mixed with

certain chemicals, processed and passed on to a

wire screen.



 After the web has been formed  bonding is done. 

Several methods of bonding are:-

a-Resin bonding – in case the fibers are absorbant,

web may be saturated with a suitable bonding

agent either by spraying, printing, padding or

immersing in a bath and then it is compressed

between two rollers which squeeze out excess

liquid. The web is then dried and heat cured at 200

to 400⁰F depending upon the material used.



b- Latex foam bonding –Latex is applied to web by

using the one of the various methods. An unstable

foam, breaks down at wet application, gives a flat

and stiff hand. A stabilized foam, that will resist

collapsing provides a residual structure, will have a

softer hand and be more resilient.

c- Gelatin Bonding-the fibers may be adhered together

by a gelatinous substance.



d-Thermoplastic bonding-Thermoplastic fibers with a

low melting point may be blended into either a non

thermoplastic fiber web or thermoplastic fiber with

high melting point. The web may be then be either

calendered or embossed by passing it between

rollers heated to the low melting point of added

thermoplastic fibers that fuse bond with other fibers.



Properties of non-woven/bonded fabrics:

i. Appearance can be paper like, felt-like or like woven

fabrics.

ii. May be soft to touch and resilient (spring back)or hard,

stiff and very little pliable.

iii. They maybe thin as tissue paper or many times thicker.

iv. They maybe transparent and or opaque.

v. They maybe highly porous or impermeable.

vi. Tensile strength may be very low to very high

vii. May have a good drape or no drape at all.

viii. May be easy to wash or not washable at all.



Uses of non-woven/bonded fabrics:

• Used for apparel such as caps, 
interlinings, interfacing, for home 
furnishings such as draperies, furniture 
upholstery for industrial purposes such as 
filters, insulation etc.

Type 1: 
Durable

• These are for one time use only but 
some can be laundered and reused 
e.g. dust clothes, cellulose wipers 
etc.

• They are used in diapers, sanitary 
napkins, surgical and indutrial
masks, bandages and towel.

Type 2: 
Disposable

END


