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Abstract


    Medium Volume Instrument is the new system of fibre testing introduced by Statex. In this system conventional fibre testing instruments have been 


automated as Electrospan, Electrostelo and Electromic to permit a relative increase in testing capacity of 


length, strength and micronaire measurement. The testing capacity of the MVI system is more than  conventional method of testing and slightly less than HVI system. The strength results obtained by  Statex Electrostelo module of MVI system is same as the conventional bundle strength tester (Stelometer)  values, since both Stelometer and MVI (Electrostelo module) works on similar principle (constant rate of loading) 


as well as tests samples, made from similar method of preparation (flat bundle of fibres). 





Introduction 


    High Speed and reliable testing instruments


are the present need of mills to produce quality yarn, HVI instruments are available for quick estimation. Earlier studies indicate that, the length, uniformity & mic results provided by HVI and conventional instruments agree well within limits of tolerance since the measurement are made in the same way as that of conventional instruments like Fibrograph, Micronaire etc. But at the same time the strength results showed considerable differences compared to Stelometer. The difference in strength results arises due to the difference in the principle of testing and different way of  sample preparation using Fibro sampler (i.e. fibre beard) for strength measurement compared to Stelometer. 


    The main feature of the strength module of the 


newly introduced MVI system is that, the drawbacks faced by HVI have been rectified by applying the constant rate of  loading principle, as well as strength measurements are made on flat bundle of fibres similar to Stelometer. In this article the different modules of MVI system, their principle, parameters obtained 


on different modules and their advantages have been


highlighted.


Materials and Methods


     In this study in order to avoid instrumental  error, tenacity values have been estimated on two similar 


type of Stelometer, two units of HVI (imported) and the two units of  MVI (Statex - Medium Volume Instrument). Each group results are found within the acceptable limits of tolerance, so the average values of corresponding instrument have been reported in this article. Further in this study cotton samples having different micronaire values (starting from 2.6 to 5.3) have been used.






































Statex  Medium Volume Instrument





     The MVI is modular in design though the modules are interlinked. The fibre properties obtained using this system of  testing is useful to evaluate the fibre quality index and to predict the spinnability of the fibre. The results obtained by this system of testing will be stored and retrieved whenever required for reference using  personal computer. 


Statex Electrospan module 


     The Statex Electrospan tests fibre length characteristics of samples taken from bales, blow room, cards, draw frames and  combers. The length parameters provided by this instruments are cited below: 


2.5% span length. 


50% span length 


Uniformity ratio (UR)


Mean length (ML) 


Upper half mean length (UHML) 


Uniformity Index (UI) 


Short fibre index (SFI). 


Fibrogram 


Statex Electrostelo module 


    The Statex Electrostelo works on the principle of constant rate of loading. Here samples are prepared in a pressley clamp  similar to one prepared for Stelometer [1]. The mass of the flat bundle of fibres is


measured by the optic mass measuring system. This indirect accurate mass measurement makes the test quick and easy. After the mass measurement the clamp should be inserted in the jaw provided with the instrument and then press the start switch. When the start switch is pressed, the sample is subjected to


 constant rate of loading (1kg/sec) till it  breaks.





�


























    The breaking load will be measured by the electronic circuitry and the instaneous  breaking load and the tenacity in g/tex will be displayed in the Computer and monitor provided along with this instrument.


Statex Electromic / Maturity module 


   Electromic helps mills in selecting cotton of required micronaire value and ensures consistent mixing quality. The Statex Electromic estimates the linear density of  fibre in terms of micronaire value and the results will be displayed in the Computer interfaced with this instrument. The air at known pressure is forced through the plug and the difference in pressure is measured by the electronic sensor and is converted to micronaire value by the microprocessor unit. 


    The micronaire value obtained in this instrument has very good correlation with the conventional micronaire instrument and HVI (MIC module). Similar observation was made by Balasubramaniam and others [2].


Maturity Testing 


    Fineness and maturity are related. As can be visualised, an immature fibre with less deposition of cellulose inside will show a  lower weight per unit length than mature fibre. 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. 


     In view of the above-mentioned fact, there is a need for an Instrument for separate estimation of maturity and fineness of cotton along with other fibre parameter. MVI developed by  Statex meets fully with this objectives. In order to measure maturity, the instrument measures the resistance to air flow through


the cotton plug at two different compression rates at two different air flows. The differences in pressure value is used to provide independent estimates of fibre fineness and maturity. The maturity ratio estimated by this instrument matches well with the maturity estimated by single fibre by AFIS (3).


Results and Discussion 


     The modules Electrospan and the module 


Electromic are similar in principle with that of conventional instruments like Fibrograph, Micronaire and HVI (Mic module) method of testing. But at the same time when compared to Stelometer there are  some basic differences in the method of testing as  well as sample preparation in the strength values  arises between HVI and Stelometer values [4]. In order to avoid the differences in strength results,  



































constant rate  of loading principle as well as similar method of sample preparation (flat bundle of fibres) like Stelometer have been applied in Statex Electrostelo module (MVI).


     The tenacity value of cotton samples (micronaire values range from 2.6 to 5.3) measured by Stelometer and High Volume Instrument are shown in Fig.1. In this figure it has been observed that HVI over estimates the strength value for low micronaire cotton upto 3.2(µg/inch) and under estimates for high micronaire coton above 4.5 (ug/inch) compared to Stelometer. Cotton having micronaire value ranges from 3.4 to 4.5 (ug./inch), the strength values obtained on HVI matches well with  Stelometer whereas in Fig 2 the tenacity values measured by Stelometer and Statex MVI matches well with each other for all the ranges of micronaire value (from low to high) on the contrary earlier model of HVI system under estimate the tenacity value for low mic cotton and over estimate for coarse cotton [5] compared to Stelometer, HVI nd MVI for different Indian cottons (micronaire value from 2.6 to 5.3 ) are shown separately in Table (1).
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Table : 1 


Comparision of Tenacity values of Indian Cotton obtained on different instrument 


Mic�
Tenacity by MVI


(g/tex)�
Tenacity by stelo


(g/tex)�
Tenacity by HVI


(g/tex)�
Tenacity comparision�
�
�
�
�
�
HVI Vs


Stelo�
MVI Vs Stelo	�
�
2.6�
21.6 �
21.3 �
25.8 �
HVI over estimates�









All are within the range�
�
2.7 �
22.2 �
21.9 �
24.5 �
�
�
�
3.2 �
21.4 �
21.0 �
28.1�
�
�
�
3.4 �
18.4 �
18.3 �
18.4�
agrees well


�
�
�
3.7 �
19.2 �
19.0 �
20.0�
�
�
�
4.0 �
23.0 �
23.3 �
22.9�
�
�
�
4.2 �
23.0 �
24.6 �
23.0�



HVI under estimates�
�
�
4.6 �
21.2 �
21.9 �
21.0 �
�
�
�
5.0 �
17.5 �
18.1 �
15.2 �
�
�
�
5.3 �
25.7 �
25 �
19.6 �
�
�
�
�Conclusion


The Strength results obtained by Statex Electrostelo Module of MVI system agrees well with the Stelometer tenacity values since the same principle as Stelometer (Constant rate of loading) has been applied for estimation


In Statex Electrostelo Module the strength measurements are made on a flat bundle of fibres similar to one used in Stelometer whereas in HVI comb prepared beard are used for strength measurement due to that all fibres under test for breaking strength are not held by both jaws


In Statex Electrostelo module almost all the fibres in the clamp taken for test contribute to bundle strength.


Statex MVI system is modular in arrangement with three different modules, and it permits to purchase any module according to their needs at any convenient time and later it can be interfaced with each other to form a MVI system. This saves the burden on heavy investment at a time.


In the Electrostelo module, it is possible for switching from optical mass measurement to manual mass estimation and there by it permits the cross verification of mass obtained by optical method and also for estimating the tenacity values of coloured fibres, man made fibres and wool etc.
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