SPINNING SECTOR

Fibre Maturity and its importance
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The fibre maturity is the key factor that affects the quality of the raw cotton and creates neps during processing such as ginning, blow room, carding etc., and ultimately affects the final appearnce of cloth after bleaching and dyeing. Matured fibres usually possess greater strength and better resilience. Immature fibres, being weaker, will rupture easily during ginning and spinning process, thereby reducing the mean length and increasing short fibre content. The presence of immature fibres due to their poor rigidity has been recognised as one of the principal causes of nep formation, thereby yielding a rough and uneven apperance of yarn. 





Table 3 �
�
Imperfections in three different maturity groups �
�
Type of Imperfection �
Group I�
Group 2�
Group 3�
�
U% �
14.93�
15.01�
15.13�
�
Thin - 50�
114�
125�
110�
�
Thick + 50�
770�
829�
868�
�
Neps + 200 �
833�
973�
1096�
�
Total imperfections �
1717�
1927�
2074�
�






spinning reduced considerably while processing with high maturity ratio (M.R) cotton compared to other two groups with low maturity ratio


(M.R) (II, III).


    As seen from table 2, there is no difference in count and its CV%, CSP results, but while testing yarn, the imperfection shows a steady decrease of 357  imperfections in group 1 cotton with high maturity compared to group 3 cotton with low maturity and a decrease of 210 imperfections from Group II.


   While seeing imperfections report (table 3) there is not much variation in thin & thick place, but there is a significant increase in nep (from 833 – 973 – 1096 respectively in group I, II & III). Due to nep the total imperfections have got increased from 1717 – 1927 – 2074. This study clearly indicates that in mixing if the maturity level is reduced, then it will create more neps and increase the total imperfection level.


    The yarn spun from different maturity of cotton was knitted, bleached and dyed with dark colour. No fault was found during knitting process. But there was a notable difference in the dye cloth. When compared to group I more white  spots were found in group II. Similarly group III had even more white spots (Kitties) than group III








wide variation in maturity (Table - 1). The fibre properties of the selected cotton were tested in Statex HVI, which has the provision for maturity measurement The maturity measurement by this instrument is well comparable with Uster AFIS (1,2 ). 


    The three groups of cotton fibres were carefully processed from blow room to spinning with the same setting, process sequence, environmental conditions (relative humidity), and the same machines  and spindles etc. 


   Setting which was selected was generally widely used for hosiery yarn. All latest machines were used to process the above three groups of cotton


Process Observation


   The end breakage in





Table 2�
�
Yarn test results corresponding to Count 30s KHY�
�
Yarn Property�
Group 1


(M.R. – 0.86)�
Group 2


(M.R. – 0.75)�
Group 3


(M.R. – 0.65)�
�
Pneumafil Waste�
2.4%�
2.9%�
3.4%�
�
Count�
28.90�
28.20�
28.50�
�
Count CV%�
2.00�
1.85�
1.95�
�
CSP�
1885�
1950�
1880�
�
end breakage�
7 breaks�
9 breaks�
13 breaks�
�
M.R – Maturity Ratio 





Table 1�
�
The fibre properties measured by Statex – High Volume Instrument�
�
Fibre Property�
Group 1� (M.R – 0.86)�
Group 2� (M.R – 0.75)�
Group 3� (M.R – 0.65)�
�
50% span  length (mm)�
11.8�
11.4�
11.9�
�
50% span  length (mm)�
26.0�
25.6�
25.6�
�
Strength�
21.03�
20.21�
19.88�
�
Micronaire�
3.21�
3.34�
3.22�
�
Maturity ratio�
0.86�
0.75�
0.65�
�






   This necessitates the determination of maturity, in addition to the measurement of fineness to check whether the observed fineness is an inherent varietal characteristic or as a result of immaturity. 


Process improvements by measuring maturity: Process improvement can be made by measuring maturity at different stages of processing. The mixing quality can be improved by controlling maturity and thereby uniform dyeing is achieved. Variation in fibre maturity of sliver between cards will indicate the variation in removal of short fibres and immature fibre in carding process. �     A spinning mill can now optimize the carding process to improve sliver consistency by removing short immature fibres. With proper card, this will improve the fibre maturity in sliver and thereby one can select the optimum card setting. 


Materials and methods


     The maturity of cotton fibres plays a major role in determining the yarn quality. For verifying the same a study was conducted in Statex Mills. In the study, three different groups of NH44 cotton was selected with almost the same micronaire, strength, UR,  length, etc  with 
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after dyeing, the dye from the immature fibre will be washed away. This leads to wastage of dyes as well as it causes shade variation in cloth. 


       Fineness, micronaire and maturity are related. As it can be visualised, an immature fibre having less deposition of cellulose will lead to lower weight per unit length than mature fibre. While measuring fineness, immature fibre will show less fineness and micronaire value than actual. 


      So a higher proprotion of immature fibre content in a sample will reduce the value of actual fineness. 





    While processing, immature fibres cause execessive waste, weaken yarn strength, increase defect levels, reduce weaving efficiency and thus affect the appearance and quality of the final cloth. 


     Maturity also affects subsequent chemical processing like mercerisation, dyeing, finishing, resin treatment, etc. Better and more uniform mercerisation is achieved with more mature cotton. In dyeing, neps show relatively low dye affinity and appear as white spots in a dyed fabric. 


    Immature fibres, being more amorphous, display a greater accessibility for dye. Hence, they absorb  more dye, but  while washing






































  In order to control the process and finishing problem one should evaluate the maturity of the cotton during purchasing, mixing and processing, apart from micronaire value.�


  Maturity differs from variety to variety and place to place of the same variety. The problems and short commings while processing, dyeing and final finishing can be certainly improved or eliminated, if we 








control maturity of cotton while mixing thereby yielding higher profits.�


     While going through the imperfection results, there is not much difference in thin and thick place. But conisderable increase is seen in the nep level in low maturity group. �


     So maturity plays a major role in contributing to yarn quality, even though the same micronaire is 








maintained in the mixing. 


   Another factor observed in the cloth is that, if the maturity of the sample decreases, then it will lead to more variation in dyeing. Hence maturity plays an important role in the final appearance of the cloth. 





   The present study suggests that spinning technicians should not only go by micronaire values, but also consider the fibre maturity while mixing. 





    Low maturity also leads to low production due to high end breakages in spinning and high pneumofil waste. 





    A spinning mill can optimize the carding process to improve sliver consistency by removing short immature fibres
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