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Abstract: 

The textile sector in today's scenario is moving towards value 

addition products and new innovation. Lot of developments has 

been taking place in Machinery, Technology and New product 

development. The textile field is expanding its using through 

Technical Textiles, Medicals Textiles, Nano technology etc.., In 

this regard one of the most valued products is made by using 

silk yarn. The silk yarn can be converted to metallic yarn which 

is commercially known as ZARI yarn. This type of highly 

precious yarn is mostly used for making sarees which is of most 

valuable cost. The Zari yarn is manufactured by using wrap 

spinning machine which consists of hollow spindle. For 

manufacturing Zari yarn silk silver and gold were used. The 

wrap spinning machine is the heart of Zari yarn production, 

which wraps the silver wire on to the silk thread. In the wrap 

spinning process due to lack of tension control and technology 

up gradation the production/ spindle (in gms) in the wrap 

spinning is very low. Also the breakage rate is so high and it 

leads to higher wastage of silver and silk. In this research work 

an attempt is made to improve the productivity of wrap 

spinning and thus by reducing the wastage by incorporating the 

tension control devices and technological factors in the wrap 

spinning machine 
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Introduction 

To have a improved production in wrap spinning tandem 

spinning has been developed using the modern spinning 

methods like air jet and friction spinning [1, 2]. The level of 

false twist can significantly influence yarn appearance and 

mechanical properties [3). The breaking strength and elongation 

of hollow spindle wrap sun were influenced by machine 

variables [4]. The structure of hollow spindle wrap yarn 

depends on the wrapping filament linear density 

[5].Mathematical model developed to predict the yarn strength 

and stress behavior for wrap spun yarn [6]. Introduction of false 

twister prior to wrap spinning reduces the fly and roller lapping 

and also the wrap sun yarn structure varies due to wrapping 

filament unwinding conditions [7]. The role of false twister in 

the formation of yarn was also analyzed and the study shows 

the false twister has an influence in yarn structure of wrap spun 

yarn [8]. Most of the research efforts in the field of plain wrap 

yarns were dedicated to the influence of the basic machine 

parameters on yarn structure and quality. Several papers 

showed the importance of the wrapper and its twist around the 

core for the mechanical properties of the final yarn [9, 10]. 

 

 

1. BASIC TECHNOLOGY OF ZARI 

MANUFACTURING 
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1.1 STAGES OF ZARI YARN MAKING 

1.  Flattening (Silver Wire). 

2.  Wrap Spinning. 

3.  Gold Solution Preparation. 

4.  Coating. 

5.  Post-winding 

 

1.2 Flattening (Silver Wire). 

The Red Silk Yarn of 14, 16 Denier (combined yarn) is used for 

the core. The Silver wire of 16 Micron diameters is first made 

flattened cross-section by using a flattening machine by 

applying optimum pressure (figure 1) and it is wound on small 

spools called as "Reels”. Each reel contains 1000 to 1500 Meter 

of length of silver wire. 

 

 

 

Figure 1-Silver Wire 

 

 

The purpose of flattering is to increase the cover area and 

reduce the consumption of silver to cover the Red Silk during 

wrapping zone. 

 

1.3 Wrap Spinning 

The red silk is wrapped around by the silver thread by using the 

Wrap Spinning machine (Figure 2). The wrap spinning machine 

consists of a Hollow Spindle through which the Red Silk is 

passed from the creel. The reel containing silver wire is loosely 

mounted over the hollow spindle and passed through a finger 

called wrapping finger. 

The spindle is positively rotated the by the drive from motor as 

shown in Fig. The take up roller is arranged in such a way that 

it
 
pulls the Red silk from the supply package during the course 

of winding or wrapping. The guiding finger makes the silver 

wire to wrap
 
around the passing Red silk yarn emerging out the 

hollow spindle. 

The delivery package is wound on a double flanged spool; 

under optimum tension. The spool is taken to the precision 

winding machine in which a larger package is made, which 

helps to easy handling during the subsequent process. 

 

 
 

Figure 2 :Wrap Spinning Machine MACHINE 

PARTS: A-SPOOL (Red Silk) B-Wrapping Finger 

C-Delivery Package D-Hollow Spindle E-REEL 

(Silver) F-Winding Drum 
 

 

1.4 PREPARATION OF GOLD SOLUTION 

The gold (24
 
carrots) biscuit is converted into thin paper like 

sheet by passing through repeatedly to the pressing machine 

(Figure 3). The thin film sheet is torn into small pieces by 

manually. The pieces of gold are immersed in the electrolysis 

solution bath and the coating of gold on to silver wrapped ZARI 

yarn is done by electrolysis method. The instrument is based on 

electroplating principle (Figure 4). It consists of an anode and 

cathode. The anode is made up of nickel and cathode is a silver 

rod, the mediator solution is prepared by dissolving cyanide in 

water. 

 

 
 

Figure 3 &4 : Pressing and Electrolysis process 

 

 

1.5 COATING PROCESS 

This process (Figure 5) consists of series of immersion rollers 

and heaters. Initially the silver thread is passed through a cold 

and hot water bath to remove any suspended impurities. Then it 

is processed through a bath containing potassium hydroxide 

solution kept at 90`C (under 20% concentration).This process 

act as a catalyst in order to make the silver to attract the gold 

plating. 
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Figure-5 Gold Coating Process PARTS A-Supply 

package B-Creel C-Cold water (Pure) D-Hot water 

E-Potassium hydroxide @ 0„C, 20 % Con. F-Gold 

solution @ 240‟C G-Washing H-Drying & 

Winding 

 
 

Then the yarn is passed through a gold solution at 240`c where 

the silver is coated with gold. The yarn is passed through the 

electrically heated plates to fix the gold plating and through a 

water bath to extract the residual gold in the yarn and finally 

passed through another heater and to the take up system where 

the Zari thread is wound on double flanged bobbins. 

 

1.6 PRE WINDING AND POST WINDING 

The Zari spools obtained from the coating department is wound 

on wooden spools. By this process the faults are cleared 

manually in the final yarn. In the post winding process the final 

Zari yarn is wounded on
 
flanged small wooden spools under 

constant tension and constant length
. 

Each spool is of
 
64.8gms

 

net weight and a package of 4 bobbins is called one "Mark".
 

 

 

2.METHODOLOGY 

The wrap spinning plays a major role part in producing the 

ZARI yarn. The wrapping of silver wire on to the silk yarn is 

done by using wrap spinning machine. The production rate will 

be 4 gms/spindle/8hours. The very low production is due to the 

excessive breaks during spinning or wrapping process. 

To overcome the above said drawback a detailed study has been 

made to analyze the performance of wrap spinning machine. 

The study was conducted to find the cause and remedies, so as 

to improve the production and productivity of the machine. 

 

2.1 The study was conducted in stages as follows: 

1.  Performance analyses of the machine without any 

modifications 

2.  Performance analyses of the machine with improved 

condition 

3.  Performance analyses of the machine with improved, 

fine tuned final condition 

4.  Performance analyses of the machine with improved, 

fine tuned final condition with increased speed. 

Stage1: 

The production and breakage rate is recorded without doing any 

modification work in machine condition. It was done to 

ascertain the existing breakage rate and production level. 

 

Stage 2: 

The following modification has been done at stage 2 

1. Rubber foot for machine legs was put on to arrest 

vibration 

2. The split pulley driving shaft bearings changed to new 

ones which
 
ensure smooth running of the machine. 

3. The driving shaft eccentricity was corrected. 

4. The joint of the driving shaft is done by coupler and 

key arrangement to avoid slippage during running. 

5. Porcelain cup was fixed on the creel to ensure free 

rotation of bobbin red Silk) during rewinding (Figure-

6). 

6.  A pre-Tensioner arrangement is fixed (With tension 

control adjustment) in between wrapping spindle and 

creel to maintain constant tension during the 

unwinding from supply package irrespective of supply 

package diameter. 

7.  Perforations were made on the surface (Figure 7) of 

the wrap spindle fly wheel by which air current 

dissipation and heat reduction made during running. 

8. The lock nut of the hollow spindle (Figure-8) was 

changed to a butterfly type. This arrangement avoids 

the use of spanner to dismantle the spindle in case of 

any malfunction. The spindle can be removed easily 

by unscrewing the lock
 
nut by hand which leads to a 

very easy operation.
 

9.  The metal separators have been removed (Figure-9) 

and replaced by nylon separators, avoiding fluff, fly 

and oil accumulations during running. 

10.  The wooden desk was varnished by wooden varnish 

so that light reflectance was good and ensure good 

working atmosphere 

 

 

 

Figure-6 Porcelain cup fixed in creel 
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Figure-7 

 

 

 

Figure-8-Butterfly type lock nut 

 

 

 

Figure-9 Nylon Separator 

Stage 3: 

1.  A pre Tensioner was fixed in alignment to the hollow 

spindle centre in between creel and hollow spindle and 

a post Tensioner arrangement was fixed in between 

hollow spindle and take up roller. The post Tensioner 

device helps in maintaining constant tension at take up 

side irrespective of take up package diameter
. 

2.  The motor pulley key way was corrected and fitted 

with proper key rod and lock arrangement which in 

turn reduces jerk of motor pulley during running and 

ensures proper transmission. After fixing pre tensional 

&
 
post Tensioner there was a significant improvement 

in machine efficiency & production per spindle 

(Figure-10, 11). 

 

 

Figure-10, 11: Pre Tensioner and Post Tensioner 

 

 

Stage 4: 

The machine speed was increased to 4617 rpm from 4386 rpm 

(231 rpm increased) and the machine performance was studied. 

 

2.2 Production improvement study 

Initially the spindle, delivery package are numbered 

sequentially. At the start of each study the empty package was 

weighted and noted according to the spindle number. The 

driving thread was changed by a new one and all the spindle 

was driven with equal speed. By doing this the variation of 

speed between spindles was minimized. The hollow spindle 

was cleaned, oiled properly by using coconut oil and refitted in 

proper position. The starting time and ending time was noted 

for each study. The RH% was noted for every half an hour with 

the help of hygrometer. The cause for breakage is noted and 

recorded in the respective spindle in a prescribed format. At the 

end of each study the delivery package was again weighted by 

using electronic balance and the weight was recorded in the 

respective spindle number. The difference between the initial 

and final weight was calculated and the production in respective 

spindle was found. 

 

Table No 1 Production results 

 

Particulars Stages  1 2 3 4 

Expected breaks/Spindle/8 hours 588 360 14.2 9 

Production/spindle in Gms/8 Hours 1.6 4.4 6.898 7.2 

Waste% 46 18.5 1.5 0.4 
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Fig-12: Breakage Rate 

 

From the study the breakage rate was considerably reduced 

from 588 breaks/ spindle/8 hours to 9 breaks per spindle/ 8 

hours. 
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Fig-13: Production details 

 

The production/ spindle/8 hours is increased from 1.6 gms to 

7.2 gms because of reduction in breakage rate. 
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Fig-14:Waste% 

The waste % is very much reduced from 46% to 0.4% due to 

the modification done in wrap spinning machine. 

 

Table No 2 Breakage study in Zari wrap spinning M/C 
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Table No 3 Production details 

 

 

 

 

 

 

 

Table No 4 Abstract of production details 

 

 

 

 

Conclusion 

After the modification to the machine the following 

advantages are achieved: 

1. Due to the poor condition of machine it shows 

enormous breakage rate. After the modification, the 

breakage rate was reduced from 588 to 9 

breaks/spindle/8 hours. 

2. It was found that most of the breaks were occurring 

in the silver wire reel side (75%). It is suggested 

that careful flattening of silver wire with optimum 

tension and pressure with proper lubrication will 

reduce the breakage rate to a minimum possible 

level. 

3. The slough off and entanglement of the silver wire 

in reels also cause more breaks and lead to more 

waste% during running. For this the reels should be 

wound properly during flattening process with 

proper tension and alignment. It is also suggested 

that the reels should be get wound to its 3/4th level 

only. 

4. The plastic reel surface should be of smooth type. 

The serrations on the surface cause breakage during 

running. 
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5. Proper lubrication of wrap spindle (once in every 30 

minutes) will reduce the heat and also the breakage 

rate. 

6. Though the productivity is directly proportional to 

the quality & consistency of the input 

7. The RH% of the department should be maintained 

between 55 to 60% to get maximum productivity 

and minimize the breakage rate to a optimum level. 

8. The quality of the silver wire and the carefulness 

during flattening process plays an important role in 

controlling the breakage rate. It is suggested that the 

flattening of silver wire done with much care up to 

winding in the reels. 

9. The driving belt, which drives the wrap spindle, 

should be change frequently, because of the 

slackness in the driving belt causes less wrapping 

speed and leads to breakage. 

10. Workers have to be trained properly on how to 

operate the machines to get maximum production. 
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