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ABSTRACT 

The process of yarn formation in friction spinning is such that the structural 

weaknesses (poor fibre orientation, inadequate packing, less migration and lack of 

binding between successive layers in DREF-II structures and the variability in core 

wrappings by the sheath fibres for DREF-111 yarns) reported to be responsible for 

lower yarn strength, can hardly be overcome. An enhancement in yarn strength is 

expected through the manipulation of twist as there exists a good correlation between 

the two. However, adjustment of twist is a difficult task in friction spinning as the 

fibrous assembly is negatively driven by the friction drums. Friction ratio (the ratio of 

friction drum surface speed to yarn delivery rate) is an important twist-influencing 

parameter in both types of friction spinning i.e. DREF-111 and DREF-III and can easily 

be adjusted through a change in drum speed or delivery rate or both. This was varied 

in a wide range from 1.7 to 7.1 to investigate its influence on strength and other yarn 

characteristics. 

It has been seen that for DREF-II yarns, the plot of tenacity versus friction 

ratio is similar to that of tenacity versus twist for ring yarns. There is an optimum 

level of friction ratio at which the tenacity is found to be maximum. The breaking 

extension of these yarns is found to increase with increase in friction ratio. However, 

for DREF-III yarns both these parameters attain a more or less constant level after an 

initial rise with increase in friction ratio. Higher combination of drum speed and 

delivery rate for a constant friction ratio results in lower values of yarn tenacity and 

breaking extension for DREF-II yarns. On the other hand, for DREF-III yarns, the 

tenacity increases with increase in delivery rate and corresponding drum speed while 



breaking extension stays constant after an initial increase. Further, irrespective of 

friction ratio, the DREF-II yarns spun at lower delivery rates are found to be more 

uniform whereas it is just the reverse for DREF-III yarns. In regard to abrasion 

resistance, DREF-III yarns are found to be superior to DREF-II yarns at all the friction 

ratios. 

The mechanism of twist insertion in friction spinning is quite complex. To add 

this complexity is the measurement of yarn twist. Most of the established twist-testing 

methods have been found to be inaccurate for these yams. A detailed study was 

undertaken to investigate the twist structure of Open-End friction spun yarns. The 

study is divided into two phases. The first phase concentrates on an accurate method 

of twist measurement and the second on the influence of some fibre and process 

parameters on the amount of twist inserted in these yarns. 

It has been observed that for a given yam, different twist-testing methods yield 

different twist values. Optical method, based on the measurement of fibre helix angle 

and helix diameter through the well known tracer fibre technique gives highest west 

values. It can be considered to be the most accurate technique for measuring twist as 

it gives direct measure by observing the fibres in the yarn structure. Interestingly, 

these twist values have been found to correlate well with those given by other 

methods of twist testing. Corresponding correlation coefficients and the regression 

equations have also been derived. 

Both the helix angle and the helix diameter have been found to vary for the 

fibres fed at different positions along the length of the fibre assembly zone. The fibres 

fed from a sliver position nearest to the yarn delivery and expected to integrate last on 

to the fibre assemblage assume the highest values. However, the yarn twist (i. c. turns/ 

unit length) is found to be the same from the core to the yarn surface. The twist level 



is observed to fall with increase in fibre length from 25 to 44 mm. The coarser yarns 

show lower twist than the finer ones. The use of coarser fibres results in lower amount 

of twist in the yarn while an increase in suction pressure increases it. 

In respect of fibre frictional properties, it is seen that a 75:25 LV40/2152P 

combination for the added fibre finish that shows highest fibre frictional coefficients 

viz. fibre-fibre (1Fr) and fibre-metal (.tFm) amongst the three different types of 

compositions used, yields maximum yarn twist. There is an optimum level of fibre 

finish and opening roller speed at which maximum twist is inserted into the yarn. 

The DREF-III yarn has a core-sheath structure. For such structure, it is not 

possible to measure twist by the traditional methods of detwist or detwist-retwist. 

Twist structure has therefore been investigated by optical method only. It has been 

observed that the twist received by the sheath fibres remains more or less the same 

irrespective of their position during assembling along the yarn formation zone at the 

nip of friction drums, an observation similar to that made for DREF-fl yarns. 

However, the use of coarser fibres reduces the twist. Core fibres, instead of being 

straight and parallel to the yarn axis as generally expected, were seen to be twisted. 

Both the core and the sheath fibres twist have been found to increase with the increase 

in suction pressure. A decrease in core content increases the core twist while sheath 

twist drops after an initial increase. 

In DREF-III spinning system, beside continuous filament, staple fibres can be 

introduced in the core as parallel fibres. This may produce better structural 

reinforcement at the interface of core and sheath fibres. In order to investigate the 

changes occurring in yarn characteristics with changes in the form of core i. e. 

filament and staple fibres in parallel as well as twisted form, DREF-III friction spun 

core yarns have been produced by wrapping a fibrous sheath of viscose rayon fibres 



around three different forms of polyester core viz. drafted fibre band, twisted yarn in 

Z- & S-direction and continuous multifilament yarn at varying levels of core/sheath 

ratio. It has been observed that the yarn tenacity, breaking extension and the resistance 

to abrasion increase with an increase in the proportion of core upto 70% irrespective 

of the form of core but the sheath-slipping resistance (resistance required to dislodge 

the sheath fibres from the core), in general, improves with an increase in sheath 

content. Further, Z-twist yarn core produces strongest yarn with comparable sheath 

slipping resistance while yarns spun with multifilament core exhibit highest breaking 

extension & resistance to abrasion (cycles to rupture). The introduction of drafted 

fibres as core shows an increased sheath-slipping resistance for DREF-III friction 

spun core yarns. Core content as well as form of core do not show any relationship 

with yarn unevenness. 

In core-sheath structures, the coverage of core by the sheath fibres is an 

important aspect as it influences the yarn surface characteristics like feel, comfort and 

appearance. To study the appearance of DREF-Ell friction spun yarns in this respect, 

polyester (in three different forms viz. staple fibres, spun yarn and multifilament) and 

viscose (in the form of staple fibres) dyed in different colours were used for producing 

the core yarns. Core/sheath ratio was varied in the range of 15/85 to 80/20. The 

coverage of the core (purple colour) by the sheath fibres (golden colour) was judged 

subjectively by the presence of golden/purple colour on the surface of the yarn. The 

visual examination showed that it is not possible to hide the core completely even 

with a high sheath content of 85%. There was a general consensus on this point 

among the twelve judges who assigned the ranks to various yarn samples. The 

coefficient of concordance was 0.65. 
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