Aspects of Sizing Process
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Of all the decisions made in weaving none is more important than the decision of how and with what, the warp is to be sized.

There are three methods of removing sizing material from cloth i) Rot steeping ii) Acid steeping and iii) Steeping in Enzyme preparation.

The prime function of sizing process is to produce weavability in the warp. This is accomplished by selecting sizing materials, which are the most suitable for the yarn or filament being sized and by applying the size properly to the warp. The right combination of material, equipment and procedure is essential.

For the size film to accomplish its primary task one would have to consider the following points: -

Tensile Strength
The tensile strength of the yarn must be increased by the fiber-to-fiber cementing of size film, as well as by the addition of strength of film itself. Logically, the greater the increase in tensile strength, the less likelihood there will be of a break occurring, particularly where weak places are excessive.

Adhesion
Adhesion is not only necessary in the fiber-to-fiber cementing action, but is also important to assure that the film formed by the size formula will adhere to the fiber substrate and protect the warp yarn in the weaving operation.

Flexibility
This property is particularly important in weaving. Sized warped yarn must be able to withstand repeated and extensive bending in the weaving operation without damaged to the size film. Rapture of the film causes increased friction and subsequent shedding and yarn damage due to changing.

Elongation and Elasticity
Elongation is amount of stretch the yarn will undergo before it breaks. This is generally expressed as a percentage of its length.

Elasticity is that property of yarn, which allow it to return almost to its original length after the stretching tension is released.

Humidity or the amount of moisture in the yarn, greatly influence both elongation and elasticity.

Elasticity and strength of size film coating on cotton yarn tend to deteriorate when humidity exceeds 80% to 85% relative. In fact the strength of size film start decreasing above 85% R.H, while the cotton fibers continue to gain strength.

Thus a given yarn may have a greater brake factor at higher humidities while the size film may soften and cause extra abrading or balling of fibers, fuzz ball during weaving.

Stretch is another factor, which contributes vastly to elasticity and elongation. Stretch occurs in the fiber, the size film and the yarn itself. It is generally agreed that the amount of elongation and elasticity present in the sized yarn are directly related to the physical properties of the fiber or blend of fibers and the properties of sizing materials used.

Creep is another factor affecting both elongation and the elasticity of yarn. Most all yarns exhibit the property of creep when under tension or when relaxed after tension. A rayon yarn held under tension will yield up an extra amount of stretch during the tension period or if it is stretched a certain distance will relax so that less tension will be required to hold it there. That characteristic is known as creep and is considered to be the cause of set marks? and many other imperfections in the face of the cloth, after weaving. An example of other imperfections caused by creep could be crosswise irregularities, which show up in the cloth when the loom is stopped for any length of time.

A stretch between the section beams and the size box or between the drying cylinders and the loom beams is not as important as stretch which occurs while the yarn is wet when the yarn is stretched dry it will recover most of its original length but when it is over-stretched wet and dried in this stretched conditions the life is taken out of it. An unusually large decrease in elongation is often due to mechanical mix-adjustments in the sizing operation. To obtain certain types of constructions, more stretch than normal will often give better face on the cloth after weaving because of the twill lines.

Wet Size
Reducing consumption of sizing agents is a subject for constant concern in the sizing plant for reason of cost. It is essential that any reduction in the amount of size applied does not have an adverse influence on the effectiveness of the process and it must under no circumstance cause any loss of efficiency in weaving research on the subject was finalized in 1995 by the Institute of Textile and Chemical Engineering, Denkendorf, ITV Denkendorf, attain this objective of reducing consumption of sizing agent by increasing the affinity between fiber and sizing agent. Research has demonstrated that this objective is a realistic one.

Degree of sizing
By the degree of sizing or yarn loading (Y) is meant the percentage of size applied (100% active substance = AS), calculated on the weight of un-sized Grey yarn.

The degree of sizing depends on:

* the Liquor Pick-up (LP) and Size Concentration (C) 
* the Fiber substrate
* the Fabric Construction 
* the Weft Insertion rate of Weaving Machine/min.

The yarn loading or degree of sizing (Y) is calculated according to the formula:

Y= LPxC % 
100

Size %age = S
W - NPL (1+R2/100) 
840 C (1+R1/100) (1+D/100)
S=---------------------------------------x100
NPL (1 + R2/100) 
840 C (1 + Rl/100) (1 + D/100)
S = 840 WC (100 + R1) (100 + D) - 100
NPL (100 + R2)
S Sized Ratio to warp (%) 
W Net weight of sized yarn (Lbs.) 
C Yarn Count # English 
R1 Water regains of Raw Yarn when its count is defined (%) 
R2 Water regains of Sized Yarn when W is measured (%) 
D Stretch of yarn during sizing (%) 
N Number of Warp Yarn 
P Number of cloth pieces wound in the Weaver's Beam. 
L Length of sized yarn per one piece - (Cut Mark) interval (Yds)
In case of Cotton Yarn, R1 is internationally fixed at 8.5%, R2 is usually about 6.5% and D is normally 1% so the formula is transformed as follows:
S = 86,433 W - 100 
NPL
For Polyester 65%, Cotton 35% blended yarn, R1 = 3.2%, R2 = 2.5% and D = 1.5%. The formula is transformed as follows:
S=85,842 W-100 
NPL

Squeezing and Immersion Roller
There are several types of immersion rolls. One consists of conventional type roll of 4" or 5" in diameter, which for most purpose is very satisfactory.

One successful roll arrangement is the double roll, which consist of two four-inch rolls parallel to each other. The two rolls permit an open path underneath the surface of size. This arrangement permits greater yarn exposure and size pick-up.

Squeez Rollers
Upper Squeez Roll - Perbuna - Coating 65° Shore 

Lower Size Roll - Stainless Steel or Hard Rubber - 100° Shore.

Setting Range of Squeez Pressure
3,000 KN ~ 10,000 in general.

Shore Hardness of Squeez Rolls are in range of
40° ~ 65°.

Normally the Squeez Roll is harder for use with filament yarn than with Spun. The pressure is adjusted according to speed, weight of warp, size characteristic etc. In order to get proper amount of dressing-off required for any particular set of condition. A higher speed, for instance, the pressure may be increased in order to maintain a uniform pick-up.
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Dependence of Size Add-on Squeeze Pressure 
Changing to higher squeezing pressure
Size solution which have high viscosity (over 300 mpa.s) even at low concentration (solid contents) can only be used to a limited extent for higher pressure squeezing, because the desired squeezing effect is not always attained. But size solution of low viscosity (less than 80 mpa.s) should not be used for the result in size solution absorption difference in crawl and normal speed.

Changing from low pressure to medium pressure squeezing, following parameter should be known:

· Solid content on the thread. 
* Concentration of size solution. 
* Viscosity of size solution.
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