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METHODS OF FABRIC FORMING 

 

 
 

The most commonly used fabric forming methods are weaving, braiding, knitting, felting, tufting and nonwoven 

manufacturing. However, major method of fabric construction is weaving. 

 

Weaving 

Weaving is the interlacing of warp and filling yarns perpendicular to each other. There are practically an endless 

number of ways of interlacing warp and filling yarns. Each different way results a different fabric structure. 

Approximately 70% of the fabrics made in the world are woven fabrics. Figure 2 shows the diagram of woven 

fabrics. 

 

 
 

Braiding 

Braiding is probably the simplest way of fabric formation. A braided fabric is formed by diagonal interlacing of 

yarns. Although there are two sets of yarns involved in the process, these are not termed as warps and fillings as in 

the case of woven fabrics. Each set of yarns moves in an opposite direction. Braiding does not require shedding, 

filling insertion, and beat up. Figure 3 shows the diagram of braded fabrics. 



 
 

Knitting 

Knitting refers to interloping of one yarn system into vertical columns and horizontal rows of loops called wales and 

courses, respectively. There are two main types of knitting: weft knitting and warp knitting.  

 

Tufting 

Tufting is the process of manufacturing some categories of carpets and similar structures. In this process surface 

yarn system of loops is 'sewn' or 'stitched' through a primary backing fabric, usually a woven or nonwoven fabric. 

The loops are arranged in vertical columns (rows) and horizontal lines (stitches). Loops can be in the form of cut or 

uncut loops (piles) or a combination of thereof. The fabric is usually back-coated in a later process to secure tufted 

loops. Orientation of tuffed loops is shown in Figure 4. 

 
 

Bonding (Non-woven) 

Bonding is the method of manufacturing nonwovens using textile, paper, extrusion, or combination of these 

technologies, to form and bond polymers, fibres, filaments, yarns or combination sheets into a flexible, porous 

structure. In fact, some nonwoven products are subjected to both textile and paper industry. Figure 5 shows the 

bonding of nonoven fabric. 

 

 
 

Fabrics intended for apparel use must fulfill multidimensional quality requirements in terms of drape, handle, crease 

recovery, tear strength, air permeability, thermal resistance, moisture vapour permeability. However, looking at the 

versatility of textile fabrics, it is now being used in various technical applications where the requirements are 

altogether different. Some examples are given in Table 1.1.  

 

  



Table 1.1: Properties of some technical fabrics  

Fabric type  Important properties/ parameters  

Filter fabric  Pore size, pore size distribution  

Body armour fabrics  Impact resistance, areal density, bending resistance  

Fabrics as performs for composite  Tensile strength and tensile modulus  

Knitted compression bandages  Stretchability, tensile modulus, creep  
 

 

 



Weaving 

Introduction to Weaving 

The technique of fabric forming probably became known to mankind before spinning. Primitive people may have 

observed the interlaced grasses and twigs in the nests of birds and thus discovered the way to make clothing for 

themselves, baskets and nets, thatch like huts and fences using such materials as grass, leaves, twig, branches etc. 

Spinning developed later when people discovered that the raw material could be improved before they were woven. 

In course of time, rude looms were made, which were crudely simple and hand operated. The modern looms used in 

the textile industry today essentially performs the same operations as the simple hand operated loom. (but in much 

sophisticated manner). 

 

Weaving is probably the oldest form of fabric construction. Woven fabrics consist of two sets of threads, the warp 

and weft, which are interlaced at right angles to each other. The warp threads run parallel to the selvedge down the 

length of the cloth, and each warp thread is known as an “end”. The weft threads are called “picks” and run across 

the cloth, working under and over the warp ends from selvedge to selvedge. Retailers and consumers commonly use 

the terms warp and weft, whereas manufacturers and converters usually use the term ends and picks. 

   The basic weaving operation consists of five steps regardless of the kind of loom. They are shedding, picking, 

beating-up, let-off and take-up. 

   (1) Shedding is the raising and lowering of the warp ends by means of the heddles and harnesses to form the shed, 

the opening between warp yarns through which the weft yarn can be passed. 

   (2) Picking is actual procedure of placing the weft thread or pick thread into the shed. 

   (3) Beating-up, sometimes called beating, beating-in. It is pushing the newly inserted weft, known as the pick, into 

the already woven fabric at a point known as the fell. 

   (4) Let-off (warp control) is delivering warp to the weaving area at the required rate and at a suitable constant 

tension by unwinding it from the weaver’s beam. 

（5）Take-up (or cloth control), this motion withdraws fabric from the weaving area at the constant rate that will 

give the required pick-spacing and then winds it onto the cloth beam. 

 

 

 
 



Process Sequence in Weaving 

Weaving process contains these steps warping, sizing and final weaving. The flow diagram of weaving process is 

shown in Figure 7.  

 
 

Warping 

This process is also known as beaming. A beam contains large number of individual threads parallel to each other. 

The resulting package is a warper's beam. 

 

Sizing 

It is the heart of weaving. In the sizing process, coating of a starch based adhesive is applied to the sheet of yarn to 

improve its weavability. Sizing increases yarn strength, reduces hairiness, which minimize the abrasion that occur 

between the warp thread and various parts of the loom. 

 

A woven cloth consists of two sets of yarns namely warp and weft. The yarns that are placed lengthwise or parallel 

to the selvedge of the cloth are called warp yarn and the yarns that run crosswise are called weft yarns. Each thread 

in the weft is called a pick. 

 

BASIC MOTIONS IN WEAVING 

Every loom requires three primary motion to produce woven fabric. 

 

Shedding 

This process refers to separate the warp threads into two layers. One layer is raised and other lowered. 

 
 

 

  



Picking 

This process refers to insert a weft thread across the warp ends through the shed. 

    
 

Beat-up 

This process referes to push the weft thread that has been inserted across the warp ends upto the cloth fell.  

 

Besides the three main basic motions in weaving, there are other two subsidiary motions necessary for continuous 

weaving which are termed as secondary motion. 

 
 

Take Up 

This is the motion to pull the cloth forward after the beat-up of weft, maintaining the same pick density and spacing 

throughout weaving of a cloth and winding the woven cloth on to a roller. 

 

Let-off 

This motion allow the warp to unwind from the warp beam during weaving and also maintain an average constant 

tension of warp as it weaves down. In order to produce a good quality of cloth and to prevent damages, it is 

necessary to have some stop motions provided on the loom. which are termed as auxiliary motions. 

 

Warp Protector 

This motion protect the warp threads by stopping the loom when the shuttle fails to reach, the selvedge side and box 

properly into either the shuttle box during picking. 

 

Warp Stop 

This auxiling motion to able to stop the loom when a warp thread breaks or get excessively loosened. 

 

Weft Stop 

This motion able to stop the loom when a weft breaks or the weft runs out of the pirn (weft package). 

 

  



Temple 

This motion holds the cloth firmly at the fell to assist the formation of a uniform width cloth. 

 

Note: Breaking extension of yarn  8-10% for cotton. If yarn is extended beyond 10% it will break. Whenever 

warp will break, machine will stop with the help of warp stop motion.  

When weft breaks, shuttle loop will stop with help of weft stop motion.  



Weaving - Definitions 

Weaving is defined as the formation of a fabric by interlacing two sets of yarns at right angles to each other. It is 

done on a weaving machine termed as a loom. 

 

The yarns 

Woven fabric consists of at least two systems of yarn or threads:  

Warp – running lengthwise through the fabric. Individual warp is called an end. 

Filling (weft) – running across the cloth. Individual weft is called a pick or filling. 

 

Warp yarns are:  

Woven vertically through fabric from end to end.  

Subjected to abrasion and constant stress and strain forces during the preparation and weaving operations 

 

 

 

 

  



Characteristics of warp and weft yarns 

When compared with weft/filling yarns, warp yarns are:  

usually stronger,  

usually thinner,  

have lower hairiness,   

usually have more twist, and  

usually more yarns to the inch of fabric 

 

Weft/Filling (or weft) yarns:  

must be wound properly on a suitable package (spool or cone) for modern high speed weaving.  

woven horizontally from side to side into fabric 

When compared with warp yarns, weft/filling yarns usually:  

usually weaker,  

usually bulkier,  

have less twist, and 

contain fewer yarns to the inch of fabric 

 

Primary motions 

The actions required to perform weaving operations are known as motions. There are three primary and two 

secondary motions associated with the weaving process or the weaving cycle. 

In order to weave on a loom, the following operations must be performed in the sequence shown:  

shedding,  

picking (filling insertion), and  

beating-up 

These are known as primary motions.  

 

Shedding is the lifting of some of the warp yarns, which divides the warp into two sheets.  

 
 

The opening formed is called the “shed” into which the filling yarn is inserted.  

This lifting is possible since each warp yarn passes through a heddle eye on a harness.   

The shed determines the “weave” or “pattern” produced on the loom 



 
 

 
 

Picking is the action of filling insertion.  



 

 
 



 
 

 

Beating or “beat-up”, comes from the fact that the new pick is pushed or beaten up into the fell of the cloth 

 
 



 
 

 
 

Shedding: Cams, Dobby, Jacquard 

On looms that have few heald shafts/harnesses the shedding motions are relatively simple. The shedding motions 

required for fancier weaves are more complicated.  

The four main loom types, categorised by its shedding motion are:  

 Crank – plain weave only 

 Cams  

 Dobby, and  

 Jacquard 

 

Cam 

Usually employs up to 8 heald shafts/harnesses.  

Usually used on plain, simple twill and satin weaves 

 

Dobby 

Used on looms with 8 to 28 heald shafts/harnesses.  

Usually used on more complex twill and satin weaves. 

Used with small geometric figures, spot weaves, and with pattern stripes 

 

Jacquard 

The most important thing to remember about jacquards is that each warp end can be controlled individually 



Individual warp ends or groups of warp ends are lifted without the use of heald shafts/harnesses.  

Design capability is virtually unlimited.  

Can produce very large design repeats 

 

Classification of weaves 

Weaves can be classified into: 

Simple structures 

Compound Structures 

Simple structures consist of only one series of warp and one series of weft. These yarns interlace each other 

perpendicularly according to the structure employed. 

Compound structures may have more than one series of warp or weft or both. One series can forms the body or 

ground and the other series forms the figuring or ornamentations. A more complicated type where there are more 

than one series of warp and weft is the 3-D structures. 

 

Weave representations 

Two kinds of interlacing are possible in a weave: 

 warp over the weft 

 weft over the warp 

When the ends are lifted in shedding, the warp ends will be over the weft/picks. When the ends are not lifted, then 

the weft/picks will be over the warp/ends. 

 

These can represented using squared paper. Each vertical space represents the end and each horizontal space 

represents a pick. Each square therefore indicates the interlacement of an end and a pick. Only two types of 

interlacing are possible (as above). Therefore, a mark on the square ( a cross / filled / shaded) is made to indicate 

warp/end over the weft/pick and empty space indicates otherwise. For example, 

 
 

will be represented as    

 

 
 

 


