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In the last decade, the introduction of compact spinning is considered as a breakthrough in 
the spinning technology due to the improvement of the yarn quality. All the systems for the 
production of compact spun yarns consist of a modification of the drafting system on the 
ring spinning machine, so that the spinning triangle dimension decreases. In this work the 
reduction of the spinning triangle is obtained by suggesting changing the path of the yarn, 
so that the angle between the front roller nip line and the yarn becomes smaller. This 
method was called “semi-compact” spinning. The properties of the yarns processed on the 
different systems (ring spinning, compact spinning, and semi-compact spinning) are 

investigated. It was found that semi-compact spun yarns had superior properties than the 
conventional ring spun yarns, specially the yarn tenacity, 10% higher, as well as the 
increase in the elongation by 5%. The semi-compact spinning method requires no additional 
attachments, thus no additional cost. 

و ل ال ت نانت  يعتبر من المنجزات العلمية فى مجال  نانل ة اللاز  ال ال  ناالا انتالل اللاز  المالمك  لاى ملزينالت اللاز  ال ل اى 
 واص ال يوط الملمجة بنورة زبيرة  و فى نفس الوقت ملزالت ناريالت تزاوين ال ايط  لاى اانا الناول مان الملزينالت ت تالل الاى 

الشاب  ملمجاة و التاى للت الاى ت ناين فاى  للرانلت منتفيضة  و فى انا الب ث تاا ت اليا طري اة بنايطة جنتالل ال ياوط لطلا   لي ا
%  ان 5% و زانل  ننابة اجناتطللة بننابة 01التاى زالت بننابة  ل ى بنورة زبيرة و  لنة متلنة ال ايط واص  يوط اللز  ال 

ال يوط الت ليلية نتيجة نلر زاوية ميا  ال ايط  لاى ن طاة لو ال اط الناط ى جناطوانة النا ة ا ملمياة و فاى نفاس الوقات لاا تزان 
                                               لمة و بللتللى انل   فض فى تزلفة اجنتلل الن لئى                                                                              انل   لجة جنت لاا جزء اضلفى فى مث  انه الطري ة المنت 
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1. Introduction 

 
In conventional spinning a spinning 

triangle is formed immediately after the 

drafting mechanism in the ring spinning 

machine. While in compact spinning, the 

spinning triangle associated with conventional 
ring spinning is eliminated by pneumatic 

compaction. This happens by suction and 

compaction on a perforated revolving apron or 

drum  in  front  zone of the drafting  system 

[1-2]. The introduction of a fourth nip point 

downstream of the exit drafting system and 
the use of the aerodynamic condensing of the 

fibers through suction results in narrower 

spinning zone with the individual fibers more 

effectively bound into the yarn assembly. That 

changes the properties of compact yarn 
compared with that of conventional yarn. The 

properties of compact spinning were 

thoroughly investigated by several researchers 

[3-16]. The results of their studies indicated 

that compact spun yarn strength is higher by 

about 15% and elongation at break by about 

20%. Furthermore, the yarn hairiness 
becomes 70% less, and the coefficient of 

variation of the yarn lowered by 15% than that 

for the equivalent ring spun yarn. Compact 

spun yarns had better abrasion resistance. 

These advantages can be reflected on down-
stream processing. Fabric properties in terms 

of breaking strength, breaking elongation and 

tear strength are also better with compact 

spun yarn. Clinging tendency of compact yarn 

shows considerably fewer and less 

pronounced clinging phenomena. Lower 
clinging tendency of the yarn results in the 

improvement of the warp yarn separation. 

This reduces the cost of sizing and subsequent 

desizing, and at the same time, resulting in 

less environmental pollution. Despite the 
lower degree of sizing, thread break rates are 

lower, which significantly improves loom 

efficiency, and fabric appearance. 

In compact yarn less twist is possible 

without any loss of the strength. This results 
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in lower manufacturing cost and softer twisted 

yarns. 

The improvement in the strength of compact 
yarns is claimed to be due to the increase of 

the rate of fiber migration as well as the 

amplitude of migration [6]. 

The recovery parameters of compact yarn 

are superior to the corresponding ring yarns. 

The immediate elastic recovery is increased, 
whereas delayed recovery and permanent set 

are decreased for compact yarns [13]. 

In spite of the superior properties of 

compact spinning systems, the cost of the 

yarns production is still higher than in ring 
spinning. Further trials are needed to get the 

advantage of the compact yarns at less cost 

through new inventions to reduce the 

spinning triangle. 

This work suggests the reduction of the 

spinning triangle by the inclining of the yarn 
path to nip line of the front roller. That will 

reduce the size of the spinning triangle, but 

partially compact the produced yarn because 

the point of the twist insertion will be moved 

further towards the nip line. This method was 
called “semi-compact” spinning.  
 

2. Theoretical considerations 
 

On the conventional ring spinning 

machine, the fibers coming from the front 

roller of the drafting system will be forced to 

pass through the spinning triangle to the 
point of the twist insertion. The spinning 

tension acting on the yarn will cause an 

unequal loading on the fibers in the spinning 

triangle which in its turn will cause the fiber 

migration [9].     

In the case of compact spinning, special 
attachment is provided to reduce the spinning 

triangle which leads to the reduction of the 

yarn hairiness and produces highly compacted 

yarn structure. Oxenham [6] shows that in  

the ring spinning the thin ribbon–like fiber 
bundle is transformed into a roughly circular 

shape by twist insertion, fibers at the edges of 

the bundle are forced with the tension, 

whereas fibers in the middle are subjected to 

compression. To release the stress, the edge 

fibers try to shorten their path and migrate 
between yarn layers leaving their perfect 

helical path. In the case of compact spinning 

the same mechanism is presented in compact 

yarns, but a major difference is that 

everything is happening in a very short length. 
However, the rate of change of fiber radial 

position is higher in compact spinning [6]. 

Moreover, the value of the strain of the 

fibers in spinning triangle will depend on their 

position at the base of the triangle [9] so that 

the minimum strain will be for the fibers at 
the middle of triangle base, which is the core 

fiber, and maximum will be for the edge fibers. 

The value of the strain of the fibers will be 

distributed according to the following 

equation, fig. 1. 
 

Ei = Ec/ Cos θi 
 

Where: 
Ei  is the strain of the fiber at the angle θi 
Ec  is the strain of the fiber at the center of  

the yarn, and 
θi   is the angle of inclination of the fibre to  

the yarn axis. 

From this equation, it is clear that the 
fibers located at higher value of θi will have a 

higher tension which will accelerate fiber 

migration. In compact spinning the strain of 
the edge fibers is increased due to the change 

of the spinning triangle size which leads to the 

increase of the maximum angle of the 

inclination. That increases the migration rate 

and causes the increase of compact yarn 
tenacity. 

In the suggested method (semi-compact 

spinning), the reduction of the spinning 

triangle dimensions is reached by inclining the 

yarn path towards the nip line of the front 

roller which allows the twist to move upward 
towards the nip line reducing the size of the 

spinning triangle, thus the fiber strain 

distribution in the spinning triangle will be 

completely different than that in compact 

spinning. Fig. 1 shows the shape of the 
expected spinning triangle for three spinning 

systems, which indicates that in the semi-

compact spinning the minimum strain will be 

for the fibers at the left edge of the spinning 

triangle, while the fibers at the core of the 

yarn are subjected to the higher strain.  
The strain of the fibers in the case of the 

semi-compact    spinning     can   be increased  
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         Fig. 1. Spinning triangle for ring spinning and semi-compact spinning. 
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Fig. 2. The effect of yarn count on the yarn tenacity. 

 

through the increase in the angle of 

inclination of the yarn path. Migration pattern 

of the fibers is expected to be different from 

that of the ring and compact spun yarns.  
 

3. Experimental work 
 
3.1. Yarn samples production  

 

The first objective of the experimental work 
is to prove the possibility for the production of 

semi-compact spun yarns directly on the 

conventional spinning machine.   In order to 

process semi-compact yarn, the yarns at any 

position on the conventional ring spinning 
machine are threaded through a guide, so that 

their paths are inclined to the nip line of the 

front roller. This gives the yarn angle of 

inclination to the original path by 30 degrees. 

Several yarns were produced on ring, 

compact, and semi-compact spinning 
machines. The raw material used in this study 

was G70 (2.5% span length, 35.1 mm, fiber 

micronair, 4.22, tenacity, 35 cN/tex), and G86 

(2.5% span length, 32.4 mm, fiber micronair, 

4.44, tenacity, 30 cN/tex). 

 In order to compare the yarn properties, three 
yarns are spun on three spinning systems into 

counts of Ne 50/1, 56/1, 94/1.The results of 

the testing of the yarns produced on the three 

spinning systems are analyzed. Figs. 2-8, 

show the comparison between the properties 
of the yarns spun by the different spinning 

principles. 
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Fig. 3. The effect of yarn count on the yarn elongation. 
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Fig. 4. The effect of yarn count on the yarn unevenness. 
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Fig. 5. The effect of yarn count on the number of thin places. 
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Fig. 6. The effect of yarn count on the number of thick places. 
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Fig. 7. The effect of yarn count on the number of neps. 
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Fig. 8. The effect of yarn technology on the number of  imperfections. 
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Fig. 8 shows a comparison between the 

yarn imperfections for the three spinning 

systems, which indicates that the both ring           
and semi-compact yarns have the same yarn 

imperfections while compact yarns have  less. 

Fig. 9 shows a comparison between the 

average values of the different properties of 

the yarns spun on the three spinning systems.  

The comparison between the average results of 
the three systems indicates that: 

 The yarn unevenness CVm% is the same 
for ring and the equivalent semi-compact 

yarn. 

 The tenacity of the semi-compact spun 
yarns is higher by 10% than that of the 

equivalent ring spun yarns. While the tenacity 

of the compact spun yarns is superior to the 
semi-compact spun yarns only by 4.3%. 

 The yarn hairiness of the ring and semi-
compact spun yarns is the same, but the 

compact spun yarns have less hairiness by 

50%. 

 The elongation of the semi-compact spun 
yarns is higher by 5% compared to the ring 
spun yarns.  

From the above results it is clear that the 

properties of the semi-compact yarns are  

better than that of the ring spinning yarns, 

especially in the yarn tenacity and elongation.    

The increase of the semi-compact yarn 
tenacity indicates that there is a change of the 

migration behavior of the fibers due to the 

change of the strain distribution of the fibers 

at the spinning triangle as it was explained 

above. The hairiness was not reduced due to 

the increase of the rubbing angle on the yarn 
surface at the yarn guide. Further investiga-

tion is needed to study this effect in order to 

improve the yarn hairiness of the semi-

compact yarns.  

This indicates that the quality of the yarns 
spun on the three different systems can be 

graded as Compact spun yarns, Semi-

Compact, and then Ring spun yarns 

The second part of this study is to confirm 

the above results which indicate that the 

semi-compact yarns possessed improved yarn 
tenacity than that of the conventional ring 

spun yarns. Different yarns of counts ranged 

between Ne 30/1 and Ne 94/1 are spun on 

the ring and semi-compact spinning systems. 

Figs. 10-14 give the comparison of the 
different yarn properties. 
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Fig. 9. The effect of yarn technology on the yarn unevenness, tenacity, elongation, and hairiness. 
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Fig. 10. The effect of yarn count on the yarn tenacity of ring and semi compact spinning technology. 
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Fig. 11. The effect of yarn count on the yarn elongation of ring and semi compact spinning technology. 
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Fig. 12. The effect of yarn count on the yarn unevenness of ring and semi compact spinning technology. 
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Fig. 13. The effect of yarn count on the yarn hairiness of ring and semi compact spinning technology. 
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Fig. 14. The effect of yarn technology on the yarn unevenness, tenacity, elongation, and hairiness. 
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