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Abstract       

The progress and development of the production of knitting machines led to the expansion of 

the use of knitted products, not only in the field of traditional clothing, but these fabrics were 

used in industrial purposes, home furnishings and clothing Sports and medical tools, and others, 

especially when using core spun yarns by combining the characteristics of different raw 

materials. It consists of two parts, the core and the sheath, the core is a continuous filament in 

the center covered with short filaments in the sheath, and this is generally called the core spun 

yarn.          

12 samples were produced (represented by 6 samples of raw weft knitting fabrics + 6 samples 

of prepared weft knitting fabrics), using a gouge jersey knitting circular machine (28), a rib 

gouge machine (18) and an interlock gouge machine (18) and using core spun yarns number 

used 1/24 English and core continuous polyester 50 denier wool/acrylic core in sheath cover.  

   Laboratory tests were conducted to evaluate the functional properties of the produced yarns, 

and the cross-section of the spun and core spun yarns produced from cotton and viscose was 

photographed by microscope, by conducting statistical analysis of the results, the number of 

rows / inch - number of wales / inch - convolution angle - stitch length - weight per square meter 

was measured/ Thickness – Bursting strength - permeability - length and width shrinkage - 

water absorbability capacity. It was concluded that the use of core spun yarns of wool and 

acrylic improved the functional properties of the produced weft knitted fabrics more than others.  
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Introduction  

Knitted fabrics of various kinds can be produced to meet different tastes and desired purposes, 

whatever they are, so that they match in shape and use of any other fabric. Therefore, it is worth 

noting that the properties of the threads constitute the essential units affecting the quality of the 

final product, and the performance of the machine is closely related to the quality of the fed 

thread. (1) 

 

Research problem 

Despite the technological progress in the production of weft knitted fabrics using axial threads 

with a hard core, and their impact on the functional and aesthetic properties of weft knitted 

fabrics produced with different structural compositions, and the ability to achieve the functional 

performance and physiological comfort required for the produced clothing fabrics. 

 

 Research importance 

The importance of the research lies in studying the functional and aesthetic properties of weft 

knitting fabrics produced with different structural structures on circular weft knitting machines 

using core yarns with a solid core and different materials in the cover and having distinct 

mechanical and physical properties, and studying the effect of their use on the functional, 

aesthetic and comfort performance of the produced fabrics. 

 

Research aims 

1. Improving the production of fabrics produced on weft knitting machines by using hard core 

coaxial threads.  

2. Achieving the quality of the functional and aesthetic properties of the weft knitted fabrics 

produced on circular knitting machines according to the different structural structures. 

 

Research hypotheses 

1- The use of different types of materials with different mixing ratios affects the properties of 

the unwoven pieces produced.  

2- The use of different structural structures for weft knitting fabrics directly affects the 

functional properties of these fabrics. 

3- The use of hard core yarns of wool and polyacrylic materials affects the functional properties 

of the produced weft knitting fabrics. 

 

Research Methodology 

This research follows the experimental and analytical method. 

 

1- Previous studies: 

The knitted fabric industry in the world has developed greatly, especially in recent years, to the 

extent that it has become competitive with woven fabrics, and this type of construction has 

spread in the modern era rapidly in various fields. By studying factors that lead to the prosperity 

of this industry, it becomes clear that there are many factors, the most important of which is the 

use of synthetic fibers, and the development of the properties of natural yarns, with the 
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consumer acceptance of knitted products of all kinds on the basic that they are in line with 

fashion and give comfort in terms of flexibility and good suitability for the final use, in addition 

to their cheapness due to the low costs of their production. The progress and development of 

the production of knitting machines also led to the expansion of the use of knitted products, not 

only in the field of traditional clothing, but these fabrics were introduced to industrial uses, such 

as home furnishings, sports and medical clothing, special uses, and others. (2) (3) (4) 

 

Types of raw materials used on machines: 

Mixing raw materials using core yarns: 

Mixing textile materials and benefiting from the combination of their characteristics and 

advantages; Because the style of the core yarns is simple, and the materials are varied, whether 

in the core or the cover, and its end uses are diverse. In addition, the core yarns are used to 

improve the functional properties of fabrics such as strength, durability, elasticity and comfort. 

(5) (6) 

We find that the core yarn combines the hardness of the supporting material found in the core 

and other characteristics such as softness, moisture 

absorption, and aesthetic properties of the Sheath cover 

materials, where the core is a continuous synthetic fiber 

and the Sheath cover is natural materials, thus combining 

the advantages of the two components that are included 

in its composition, which are composite yarns of two or 

more components or hybrids. (7) (8) (9) 

Aesthetic appearance and comfort are the basic 

characteristics that consumers expect from their clothes, 

i.e. improving the functional and aesthetic 

characteristics. (10) (11)  

Figure (1) shows the modified axial spinning (9) 

Polyester - Wool: Wool - Acrylic (4) 

Basic Structures of Weft Knitted Fabrics:  

 
Figure (2) shows the structural structures (bell - rib - interlock - pearl) (5) 

 

Jersey Fabrics: Single Jersey Fabrics (12) (13) (14) 

Rib Fabrics (15) (16) (17) 

Interlock Fabrics:  (18) (19) (20) (21) (22) (23) 

 

2- Practical experiments and laboratory tests: 

12 samples were produced (represented by 6 samples of raw weft knitting fabrics + 6 samples 

of prepared weft knitting fabrics), using a gouge jersey knitting circular machine (28), a rib 

gouge machine (18) and an interlock gouge machine (18). The number of the core yarn used is 
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24/1, English, and the core is a continuous polyester 50 denier, of two materials, wool/acrylic 

in the sheath.  

 

Lab Tests:- 

Test number of rows and number of columns  

This test was carried out according to the American Standard (ASTMD3887). 

Table (1) shows the results of the tests of the produced raw fabrics, and Table (2) shows the 

results of the tests of the produced processed fabrics as follows: - 

Table (1) shows the results of the tests of raw fabrics produced 

Material 

Type 

Structural 

Structure 

Stitch 

Length 

(mm) 

( Number 

of 

Raws/inch 

Number 

of 

wales/inch 

Thickness 

(mm) 

Fabric 

Width 

(cm) 

(Water 

Absorbaility 

(sec) 

Wool 

Persola 2.8 45 34 0.51 71 16.4 

Rip 5.5 43 28 0.82 43 19.78 

Interlock 3.2 39 31 0.99 52 25.57 

Acrylic 

Persola 2.8 49 34 0.43 71 7.46 

Rip 5.4 42 26 0.73 46 10.44 

Interlock 3.3 38 31 0.78 53 14.59 

Follow Table (1) showing the results of the tests of raw fabrics produced 

 

Material 

Type 

Structural 

Structure 

Spirality 

Angle  

(spirality)o 

Shrinkage 

- length% 

Shrinkage 

- width % 

Weight 

per 

square 

meter 

(gm) 

air 

permeability 

cm3/cm2.S 

Bursting 

Strength 

kPa 

Wool 

Persola 82 1.80%  5.25%  164.7 108.5 610 

Rip 95 6.10%  -1.20%  246.2 102.2 630 

Interlock 94 3.75%  3.80%  286.7 96.7 927 

Acrylic 

Persola 85 5.18%  7.12%  167.2 99.4 680 

Rip 86 2.70%  0.44%  249.6 89.1 675 

Interlock 99 6.50%  3.70%  291.1 77.4 982 

Table (2) shows the results of the tests of the relaxed fabrics produced 

 

Material 

Type 

Structural 

structure 

Stitch 

length 

(mm) 

Number of 

Raws/inch 

Number 

ofwales/inch 

Thickness 

(mm) 

Fabric 

Width 

(cm) 

Water 

Absorbability 

(sec) 

Wool 

Persola 2.6 46 35 0.53 67 12.2 

Rip 5.3 44 29 0.84 40 13.4 

Interlock 3.1 40 33 1.03 48 14.2 

Acrylic 

Perso al 2.6 50 36 0.45 65 7.8 

Rip 5.2 43 27 0.75 43 10.5 

Interlock 3.1 43 33 0.81 51 12.5 

Follow table (2) showing the results of the tests of the relaxed fabrics produced 



  2022 برايرف                                                السابعالعدد  - الثانيالمجلد  - التراث والتصميممجلة 

Material 

Type 

Structural 

structure 

Spirality 

Angle 

(spirality) 

o 

Shrinkage 

- length % 

Shrinkage 

- width % 

Weight 

per 

square 

meter 

(gm) 

air 

permeability 

cm3/cm2.S 

Bursting 

strength 

kPa 

Wool 

Persola 83 0.80%  -1.35%  182.3 106.8 623 

Rip 94 -0.14%  -1.40%  265.3 99.8 645 

Interlock 98 3.50%  -1.01%  315.2 94.7 936 

Acrylic 

Perso al 90 0.73%  -0.90%  184.6 98.6 698 

Rip 88 0.50%  0.30%  253.2 88.3 688 

Interlock 93 2.70%  -1.90%  320.8 76.6 998 

 

Studying the effect of the different type of material on the functional properties of the 

produced fabrics: 

The effect of the different type of material on the functional properties of the produced yarns 

was studied, and the following was concluded: 

1-1- The relationship between the type of material and the stitch length (mm): 

 

Figure (3) shows the relationship between the type of material and the stitch length (mm). 

 

Where it was found that the minimum stitch length was in the installation of the jersey, followed 

by the interlock and then the rib in wool and acrylic, while in the raw fabric, the stitch length 

was longer than the stitch length in the fabric prepared in the three combinations. 

1-2- The relationship between the type of material and the number of Wales/ inch: -. 

 

Figure (4) shows the relationship between the type of material and the number of Wales/ inch 
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Where it was found that the number of wales in the composition of the rib is less, followed by 

the interlock and then the jersey, which is the highest number of wales per inch in both wool 

and acrylic materials, and the number of wales per inch for raw cloth is less than the number of 

wales per inch in the fabric processed in both wool and acrylic materials. 

1-3 The relationship of the type of material and water absorption to the second. 

 

Figure (5) The relationship of the type of material and water absorbability per second. 

 

We find that the relaxed cloth absorbed water in less time than the raw cloth, that is, faster than 

the raw cloth. 

Wool cloth is faster in absorbing water than acrylic cloth, and jersey is faster in absorbing water, 

followed by interlock, followed by interlock in both wool and acrylic materials. 

1-4-Relationship of the material type to the spirality angle (spirality)° 

 

Figure (6) Relationship of the material type to the spirality angle (spirality)° 

 

We find that the installation of the jersey achieved the lowest angle of inclination, followed by 

the rib, and the highest angle of spirality was in the installation of interlock, in both materials 

of wool and acrylic, wool and acrylic, for the structural installation where the rib fabric is twice 

the thickness of the jersey and the interlock is two overlapping rib fabrics. 

And the spirality angle of the fitted fabric is less than the spirality angle of the raw fabric in 

wool and acrylic. 
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1-5- Relationship Material Type and Shrinkage Width %: - 

 

Figure (7) shows the relationship between the type of material and the shrinkage Width % 

 

Where it was found that the Shrinkage Width in the prepared fabric is less than the Shrinkage 

Width in the raw fabric for both wool and acrylic raw materials for all building structures 

(jersey, rib and interlock), and the installation of the ribs achieved the highest Shrinkage Width, 

followed by the interlock, followed by the jersey, which achieved the least Shrinkage Width in 

both the relaxed and raw fabric. This is due to the structural composition of the rib, as it is twice 

as thick as the jersey and half as wide as the jersey, and therefore the elongation of the rib fabric 

in width is twice the jersey, and the elongation of the fabric in the width of the jersey is 

somewhat similar. 

1-6- The relationship between the type of material and the air permeability is cm3 / cm2.S :- 

 
Figure (8) shows the relationship between the type of material and the air permeability cm3 / cm2.S 

 

Where it was found that the air permeability in the jersey installation was the highest, followed 

by the rib, followed by the interlock, which achieved the lowest air permeability, and that the 

permeability in the raw cloth was higher than the permeability in the prepared fabric in all the 

produced building structures, both wool and acrylic raw materials, because the interlock is twice 

the thickness of the rib, which is two rib cloths overlapping, and rib twice the thickness of the 

jersey and half its width. 

 

 

 

 



  2022 برايرف                                                السابعالعدد  - الثانيالمجلد  - التراث والتصميممجلة 

1-7- The relationship between the type of material and the Bursting Strength (in kPa): - 

 

Figure (9) shows the relationship of the type of material to the Bursting Strength(kPa) 
 

Where it was found that in the Bursting Strength of the interlock achieved the highest value, 

followed by the ribs, followed by the jersey, in both the raw and prepared fabric for both wool 

and acrylic raw materials, because the thickness of the interlock is twice the ribs and the 

thickness of the ribs is twice the jersey. 
 

- Study the effect of the study of the effect of a three-way analysis of variance: 

A three-way analysis of variance 3Way Anova was conducted to study the significant 

effect of the material type - the structural composition - the type of fabric on the following 

properties: 

Calculated significant P-value greater than 0.05: non-significant effect (-) 

Calculated significant P-value less than 0.05: significant effect of 0.05 (*) 

Calculated significant P-value less than 0.01: highly significant effect with statistical 

significance 0.01 (**) 

2-1- Analysis of Variance for Stitch Length Characteristic (mm) 

Table (3) shows the effect of study factors on stitch length 

Source DF SS MS F P-Value 
Statistical 

significance 

Material Type 1 0.0008 0.0008 0.37 0.563 - 

Structure 2 15.9717 7.9858 3530.58 0.000 ** 

Fabric Type 1 0.1008 0.1008 44.58 0.000 ** 

From the analysis of variance table (3), it is clear that there is an insignificant effect for the type 

of material on the stitch length, and there is a significant effect to a high degree of the structural 

composition on the stitch length, and there is a significant effect to a high degree for the type 

of fabric on the stitch length. 2-2- Analysis of variance of rows/inch: 

Table (4) shows the effect of study factors on the number of rows / inch 

Source DF SS MS F P-Value 
Statistical 

significance 

Material Type 1 5.333 5.333 1.93 0.207 - 

Structure 2 114.000 57.000 20.64 0.001 ** 

Fabric Type 1 8.333 8.333 3.02 0.126 - 

From the analysis of the variance table (4), it is clear that there is an insignificant effect of the 

type of material on the number of rows, and there is a significant effect of a high degree of 
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structural composition on the number of rows, and there is an insignificant effect of the type of 

fabric on the number of rows. 

3- Quality treatments for raw and processed fabrics: 

Table (5) shows the quality parameters of the produced processed fabrics 

Material 

Type 

Structural 

structure 

Water 

Absorbability 

(W) 

Spirality 

Angle  

(spirality)o 

Shrinkage 

- length 

% 

Shrinkage 

- width% 

air 

permeability 

cm3/cm2.s 

Bursting 

strength 

kPa 

Quality 

Factor 
Order 

Wool 

jersey 61.1%  86.7%  17.5%  22.2%  98.4%  42.7%  54.8%  4 

Rib 55.7%  76.6%  100.0%  100.0%  92.0%  44.2%  65.0%  2 

Interlock 52.5%  73.5%  4.0%  29.8%  87.3%  64.2%  51.9%  5 

Acrylic 

jersey 95.6%  80.0%  19.2%  33.3%  90.9%  47.8%  61.1%  3 

Rib 71.0%  81.8%  28.0%  21.4%  81.4%  47.2%  68.2%  1 

Interlock 59.7%  77.4%  5.2%  15.8%  70.6%  68.4%  49.5%  6 

Where it was found that the quality factor of acrylic material is better than that of wool material 

(due to the presence of thick and thin places in woolen spinning) in both raw and processed 

fabric. 

 

3- Radar maps for raw and processed fabrics: 

3-1Radar map of Relaxed wool fabrics: 

 
Figure (10) shows the radar map of the Relaxed wool fabrics 

 

We find that the spirality angle has the highest value in the structure of the jersey, followed by 

rib, and the least of them is the interlock. Absorption of water has the highest value in the 

composition of jersey, followed by rib and the lowest of them is the interlock. The quality factor 

has the highest value in the installation of ribs, followed by jersey, which is close to interlock, 

bursting strength has the highest value in the installation of interlock, followed by ribs, and the 

least of them is jersey and air permeability the highest value in the structure of the jersey, 

followed by rib, and the least of them is the interlock. Width shrinkage has the highest value in 

the structure of rib   which is close to jersey and close to Interlock, length shrinkage in jersey, 

then rib and interlock is closed. 
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3-2 Radar map of Relaxed acrylic fabrics: 

 

Figure (11) shows the radar map of the Relaxed acrylic fabrics 

 

We find that the spirality angle has the highest value in the structure of the jersey, followed by 

rib, and the least of them is the interlock, the absorption of water has the highest value in the 

composition of the jersey, followed by the rib and the lowest of them is the interlock. The 

quality factor has the highest value in the installation of ribs, followed by jersey, which is close 

to interlock, and bursting strength has the highest value in the installation of interlock, followed 

by ribs, and the least of them is in jersey, air permeability has the highest value in the structure 

of jersey, followed by rib, and the least of them is the interlock. Width shrinkage has the highest 

value in the structure of rib which is close to jersey and close to Interlock, length shrinkage in 

jersey, rib and interlock is closed. 

 

Conclusions:- 

1- Acrylic material has achieved the best quality coefficient of wool material. 

2- The use of core yarns of wool and acrylic improves the functional properties of the produced 

weft knitting fabrics. 

3- Core yarns are characterized by elongation, durability and cut resistance higher than spun 

yarns, which affect quality, elongation and durability of the weft knitted fabrics. 

 

Recommendations:- 

● Using core spun yarns because of their advantages and properties that are better than those of 

spun yarns with the same materials and the same number in the production of weft knitted 

fabrics in order to achieve the required functional and aesthetic properties. 

● Acrylic core spun yarns are better than spun acrylic yarns, and this is reflected in the 

properties of the weft knitted fabrics produced from them. 

● The wool material did not achieve high quality due to the use of thick and thin places of 

woolen fibers and filaments. It is preferable to use long, smooth and thin rusted wool fibers and 

filaments to produce good woolen core spun yarns free of thick and thin places and suitable for 

the production of weft knitting fabrics with good functional and aesthetic properties. 

 

 

 

0.0%

50.0%

100.0%

Water
Absorbab

ility

Spirality
angle

Shrinkage
-Length

Shrinkage
-Width

Air
Permeabi

lity

Bursting
Strength

Quality
Factor

Relaxed

Acrylic SJ

Acrylic Rib

Acrylic Interlock



  2022 برايرف                                                السابعالعدد  - الثانيالمجلد  - التراث والتصميممجلة 

References: 

1. mani alsimnudi. 2001m  " kitab tasmim w tiknulujia altiriku"- dar alfani waltasmim liltibaeat 

walnashri.  

2. hibat muhamad abrahim darwish 2008: dirasat baed mutaghayirat    makinat   altiriku 

aldaayirii almuathirat ealaa khasayis thabit al'abead lil'aqmishat almuntijat min khuyut 

mihwariat bimuasafat mukhtalifatin, risalat majistir, kuliyat alfunun altatbiqiati jamieat 

hulwan,.  

3. 3tariq subhi mustafaa hindawaa 2016: tasmim alkhuyut almihwariat min al'alyaf almuealijat 

bimuadazat alqudrat ealaa altahakum alhararii "pcm" watawzifiha fi 'aqmishat dhakiat tasluh 

kamalabis dakhiliat liaistikhdamiha fi al'ajwa' alharati, risalat dukturah, , kuliyat alfunun 

altatbiqiati, jamieat hulwan.   

4. muhamad sabri, 2000, khamat alnasij  

5. khamis hanafi abu alsaeuda.2004, " altarakib alnasjiat laqimishat altiriku", sunduq daem 

sinaeat alghazl walmansujat,. 

6. Amany Khalil, Abdelmonem Fouda, Pavla Tesionva and Ahmed Eldeeb ,  “Comaprehensive 

assessment of the properties of cotton single jersey knitted fabrics produced from different lycra 

states,” Autex Research Journal21,no.1(2021):pp.71-78.  

7. M. Senthikumar, N. Anbumani and J Hayavadana, “ Elastane Fabrics A tool for Stretch 

Applications Insports,” Indian Journal of Fibre.  36, (2011): pp 300 – 307.  

8. T Bedez Ute1 and H Kadoglu1, “The Effects of core material parameters on the mechanical 

properties of double core and single core spun yarns,” Rop conference series: materials science 

and Engineering Turkey. 459, (2018). 

9. Shubham Geete, Shreyansh Shah, V.S. Shivankar, P.P. Raichurkar,” Optimization of Knit 

Fabric by Uising Different Spinning Methods,” .4, no (3) (2018): pp. 32 – 37.  

10. K.Rajendrakumar and G Thilagavathi , “A study on the effect of construction parameters 

of metallic wire/core spum yarn based knitted fabrics on electromagnetic shielding,” Journal of 

Industrial Textiles .42,no (4) (2012): pp. 400 – 416.    

11. V. kumar, Guluma Sorsa and Prakash, “Investigation on Geometric and Dimensional 

Properties of Cotton Sheath Elastomeric Core Spun Yarn Single Jersey and Popcorn Jersey and 

Fashion Designing,” India. 2, no (1) (2018).  

12. Qlena Kyzmchuk and livdmyla Melnyk , “ Stretch properties of elastic knitted fabric 

with pillar stitch,” Journal of Engineering Fibers and Fabrics(2018):pp.1- 10. 

13. Saber Ben Abdessalem, Youssef Ben Abdelkader, Sofiene Mokhtar, ph.D, Saber 

Elmarzougui, ph.D., “ Influence of Elastane Consumption on Plated Plain Knitted Fabric 

Characteristics,” Journal of Engineered Fibers and Fabrics . 4, no (4) (2009):pp.30 – 35.  

14. S. Sundaresan Kandhavel. A, Kiruba. H, Prasanth. S, Sathyapriya and S.A, 

“Investigations of Core Yarn Properties Produced from Conventional Ring Spinning Frame 

Using Newly Designed Core Yarn Mechanism,” 3, no (2) (2017): pp 1757 – 1760. 

15. Sevim Humeyra Clikkan Aydogdu, Demet Yilmaz, “Analyzing Some of the Dual – Core 

Yarn Spinning Parameters on Yarn and Various Fabric Properties,” Turkey on. 29, no (3) 

(2019): pp 197 – 207. 

16. Sait Yilonu and Belkis Zervent Unal,” Investigating the effects of core spun yarns on 

the Quick Dry property of Towels,” Fibers & Textiles in Eastern Europe. 26 no, (3) (2018): pp 

46 – 51. 



  2022 برايرف                                                السابعالعدد  - الثانيالمجلد  - التراث والتصميممجلة 

17. LIoyd N Llouv ,  Qasim Siddiqui, Edison Omollo and Chongwen Yu, ”Physical 

Properties of Plain Single Jersey-Knitted Fabrics Made from Blended and Core Spun 

polysulafonamide/cotton yarns,” Textile Research Journal 58no,(3) (2014): pp1-10 . 

18. Kaynak Hk,” Effects of Elastane Draw Ratio of Core Spun Yarn on Air Permeability 

and Bursting Strength of Bi-Stretch Woven Fabrics,” Textile Science & Engineering Journal. 

7no (6) (2017):pp. 2-7 (2017). 

19. Tao Hua, Ngo S Wong and Wai M tang,” Study on Properties of Elastic Core Spun 

Yarns Containing a Mix of Spandex and PET /PTT Bi-Component Filament as Core,” Textile 

Research Journal 88no, (9) (2018): pp. 1065- 1076. 

20. S. Esin and B Osman Fatigue,” Behavior of core-dynamic loading top conference 

series,” Materials science and Engineering (2017). 

21. Bilal qadir, tanveer Hussain, Mumtaz Malik, PHD ,”Effect of Elstane Denier and Draft 

ratio of Core Spun Cotton Weft yarns on The Mechanical Properties of Woven Fabrics,” Journal 

of Engineered Fibers and Fabrics vol. 9no, (1) (2014):pp 23 – 31 (2014). 

22. Merve Kucukali Ozturk, Banu Nergis and Cevza Candan A study of Wicking Properties 

of Cotton-Acrylic Yarns and Knitted Fabrics,” Textile Research journal 81no, (3) (2011): pp 

324 – 328. 

23. Dereje, Berihun Sitotwa and Biruk Fentahun Adamy ,” Tensile properties of single 

jersey and 1 x 1 rib knitted fabrics made from 100% cotton and cotton/ lycra yarns ,” Textile 

Research Journal of Engineering no(1)2017:pp.1-7.  

            

 


