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ABSTRACT 
 
In this study, weight, thickness, air permeability and bursting strength properties of knitted fabrics were 
analysed and the relation between the structural parameters, air permeability and bursting strength of 
fabrics were investigated. 100% cotton carded yarns spun as 12/1 Ne and 16/1 Ne from the same 
cotton blend were used. Experimental samples were knitted with two different course density using 
yarns with two different counts. Thus, fabrics were knitted with four constructions. It was found that, 
the air permeability was higher and bursting strength was lower for fabrics made from finer yarns. For 
the same yarn count, air permeability was lower and bursting strength was higher for fabrics having 
high course density. 
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1. INTRODUCION 
 
Today, when consumers choose their clothes, which has become a second skin of the 
human, they pay attention to clothing comfort besides esthetical characteristics [1,2]. 
According to their high comfort properties and comfortable touch feelings, knitted fabrics are 
used extensively in the production of casual clothes which are preferred by consumers when 
compared with other textile surfaces [3,4]. Thickness and air permability are two important 
factors to determine the comfort properties of fabrics [5,6].  

Thickness of a fabric depends on mass per unit area, type of yarns used in spinning, 
weaving - knitting structure and finishing. Fabric thickness has influence on heat retention, 
acoustic and volumetric properties. of the fabric. Previous studies show that when fabric 
thickness increases, thermal resistance value of the fabric increases, too. So that  high 
thermal insulation can be achieved during activities carried out in cold conditions [2,7-14]. Air 
permeability expresses that passing ability of air through fibers and yarns constituent of a 
fabric. It is a feature of use which effect air flow diffused from the human body to environment 
and air flow from environment to the human body [15]. Air permeability is one of the most 
important comfort parameters which is related with breathability property [16]. Fabrics which 
have high air permeability have better heat transfer characteristics and people feel more 
comfortable in these clothes [3,17-21]. Besides these comfort properties,  bursting strength 
has great importance for knitted fabrics in many ways [22].  

In the previous studies, thickness and air permeability factors of fabrics were related with 
especially thermal comfort property. In this study, weight, thickness, air permeability and 
bursting strength tests of the fabrics which have different yarn counts and different course 
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density per centimeter were performed and investigated relevance with structural parameters 
of knitted fabrics.  

2. EXPERIMENTAL 
 
2.1. Material 
 
In this study, 100% cotton carded yarns spun as 12/1 Ne and 16/1 Ne linear density from the 
same cotton blend were used to knit fabrics. Yarn characteristics used in this study were 
given in Table 1. 
 

Table1. Yarn characteristics 

Sample 
No 

Lineer Density of 
Yarns (Ne) 

Twist Coefficient  
(αe) 

Strength  
(cN/tex) 

Strength Elongation  
(%) 

1 12/1 4,4 734,8 8,56 
2 16/1 4,33 536,8 8,23 

 
Fabrics were knitted with yarns which has two different yarn counts and two different course 
density per centimeter. In this way, jersey knit fabric in four different construction using the 
same raw materials were produced. Construction characteristics of the knitted fabrics were 
given in Table 2. 
 

Table 2. Construction characteristics of the knitted fabrics 
 

Sample 
No 

Linear 
Density of 
Yarns (Ne) 

Sequence Density Per 
Centimeter (pieces/cm) 

Wale Density Per 
Centimeter (pieces/cm) 

Weight 
(g/m2) 

Thickness 
(mm) 

1 12/1 7,5 8,5 196 1,339 
2 12/1 9,5 8,5 224 1,218 
3 16/1 7,5 8,5 161 1,334 
4 16/1 9,5 8,5 176 1,209 

 
2.2. Method 
 
Wale and course density per centimeter of fabrics were counted with a lupe which has 1 cm 
width. Five measurements were taken to obtain of wale and course density per centimeter of 
fabrics for each sample and average of these measurements was taken [3]. Mass per unit 
area, thickness, air permeability and bursting strength of samples were measured according 
to test methods given in Table 3. 
 

Table 3. Test methods [23-26] 
 

Tests Test Standarts 
Mass per unit area TS 251 
Thickness TS EN ISO 5084 7128 
Air permeability TS 391 
Bursting strength TS 393 EN ISO 13938-1 
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3. RESULTS and DISCUSSION 
 
Characteristics and test results of four samples are presented in Table 4.  
 

Table 4.Results of Tests 
 

Sample 
No 

Yarn 
Density 

(Ne) 

Course 
Density Per 
Centimeter 
(pieces/cm) 

Wale Density 
Per Centimeter 

(pieces/cm) 

Weight 
(gr/m2) 

Thickness 
(mm) 

Air 
Permability 

(mm/s) 

Bursting 
Strength 

(Pa) 

1 12/1 7.5 8.5 196 1.339 1947 578 
2 12/1 9.5 8.5 224 1.218 1283 634 
3 16/1 7.5 8.5 161 1.334 2354 437,5 
4 16/1 9.5 8.5 176 1.209 1793 520,8 

 
From the results presented in Table 4, it is seen that sample 2 has the the lowest air 
permeability value (1283 mm/s) and the highest bursting strength value (634 Pa). Sample 3 
has, the highest air permeability value (2354 mm/s) and the lowest bursting strength value 
(437,5 Pa). 
 
The effects of yarn count and course density on air permeability were shown in Figure 1. 
 

   
 

a)             b) 
 

Figure 1. Air Permability Test Results 
a)Air permability test results depending on lineer density of yarns  

b) Air permability test results depending on sequence density 
 

As shown in Figure 1.a) when samples compared which have same wale and course density, 
samples knitted with yarn count Ne 16/1 have higher air permeability values than samples 
knitted with yarn count Ne 12/1. As shown in Figure 1 b) air permeability values of samples 
knitted with density of 7.5 are higher than samples knitted with density of 9.5. 
 
The effects of yarn count and course density on bursting were shown in Figure 2.  
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a)           b) 
 

Figure 2. Bursting strength test results  
a)Bursting strength test results depending on lineer density of yarns  

b)Bursting stength test results depending on sequence density 
 

As shown in Figure 2 a) when samples compared which have same wale and course density, 
samples knitted with yarn count Ne 12/1 have higher bursting strength values than samples 
knitted with yarn count Ne 16/1. As shown in Figure 2 b) bursting strength values of samples 
knitted with density of 9.5 are higher than samples knitted with density of 7.5. 
 
The relation between air permeability and bursting strength values of samples shown in 
Figure 3. 
 

 
 

Figure 3. Comparison of air permeability and bursting strength 
 

Figure 3 shows that if air permeability values reduces, the bursting strength values rises. 
 
4. CONCLUSION 
 
Air permeability, thickness and bursting strength are important factors in performance of 
knitted fabrics. In this study effects of two different structural parameters were investigated 
on these properties. The yarn count and course density values effect fabric thickness, air 
permeability and bursting strength. The thickness of knitted fabrics rises when thicker yarns 
are used. When course density per centimeter of fabric reduces or yarns are finer, the air 
permeability of fabrics rises. When course density per centimeter of fabric increase and 
yarns are thicker, the burst strength rises. For each sample when air permeability values 
reduces, the bursting strength values rises. 

4 
 



 
.15th AUTEX World Textile Conference 2015 

June 10-12, 2015, Bucharest, ROMANIA 
   
5. REFERENCES 
 
[1] Bedek, G., Salaün, F., Martinkovska, Z, Devaux, E., Dupont, D. Evaluation of 
Thermal and Moisture Management Properties on Knitted Fabrics and Comparison with a 
Physiological Model in Warm Conditions, Applied Ergonomics. 2011, 42, pp 792-800 
[2] Bivainyte, A., Mikucioniene, D., Kerpauskas, P. Investigation on Thermal Properties 
of Double-Layered Weft Knitted Fabrics, Materials Science. 2012, Vol.18, No.2, pp 167-171 
[3] Mavruz, S., Oğulata, R. Pamuklu Örme Kumaşlarda Hava Geçirgenliğinin İncelenmesi 
ve İstatistiksel Olarak Tahminlenmesi. Tekstil ve Konfeksiyon. 2009, 19(1), pp 29-38 
[4] Marmaralı, A., Özdil, N., Kretzschmar, S. D. Elastik İplikli Düz Örme Kumaşların Isıl 
Konfor Özellikleri. Tekstil ve Konfeksiyon. 2007, 17(3), pp 178-182 
[5] Chidambaram, P., Govindan, R., Venkatraman, K. C. Study of Thermal Comfort 
Properties of Cotton/Regenerated Bamboo Knitted Fabrics. African Journal of Basic & 
Applied Science. 2012, Vol.4, Issue 2, pp 60-66. 
[6] Özkan, İ., Baykal, P.D. Puntalı Polyester Flamentlerden Örülmüş Kumaşların Kalınlık 
Değeri İle Punta Sayısı Arasındaki İlişkinin İstatistiksel Olarak Değerlendirilmesi. Tekstil 
Teknolojileri Elektronik Dergisi. 2014, 8(1), pp 29-38 
[7] Özdil, N. Çoraplarda Isıl Konfor Özellikleri Üzerine Bir Çalışma. Tekstil ve Konfeksiyon. 
2008, 18(2), pp 154-158 
[8] Kanat, Z.E., Özdil, N. Aktiviteye Bağlı Olarak Giysilerde Değişen Nem Miktarının Isıl 
Konfora Etkisi. 11. Ulusal Tesisat Mühendisliği Kongresi. İzmir, 2013, pp 1967-1972 
[9] Marmaralı, A., Oğlakçıoğlu, N. Giysilerde Isıl Konfor. 11. Ulusal Tesisat Mühendisliği 
Kongresi. İzmir, 2013, pp 1957-1963 
[10] Marmaralı, A., Özdil, N., Kretzschmar, S.D., Oğlakçıoğlu, N. G. Giysilerde Isıl 
Konforu Etkileyen Parametreler. Tekstil ve Konfeksiyon. 2006, 16(4), pp 241-246 
[11] Crina, B., Blaga, M., Luminita, V., Mishra, R. Comfort Properties of Functional Weft 
Knitted Spacer Fabrics. Tekstil ve Konfeksiyon. 2013, 23(2), pp 220-227. 
[12] Özdil, N., Marmaralı, A., Kretzschmar, S. D., 2007, Effect of Yarn Properties On 
Thermal Comfort of Knitted Fabrics. International Journal of Thermal Sciences.  46 (2007), 
pp 1318-1322 
[13] Oğlaçıoğlu, N., İlleez, A.A.,Erdoğan, M.Ç., Marmaralı, A., Güner, M. Bisikletçi 
Giysilerinde Dikim İşleminin Isıl Konfor Özelliklerine Etkisi. Journal of Textiles and Engineer. 
2013, 20(90), pp 31-41 
[14] Öztürk, M., K., Nergis, B. U., Candan, C., Akustik Özellikleri Geliştirilmiş Örme Kumaş 
Tasarımı. Journal of Textiles and Engineer. 2010, 17(78), pp 15-19 
[15] Akaydın, M., Can, Y. RR-İnterlok Örgü üzerine Bir Araştırma, Mesleki Bilimler Dergisi. 
2014, 3(2), pp 153-161 
[16] Oğlakçıoğlu, N., Marmaralı, A. Rejenere Selüloz Liflerin Kompresyon Çoraplarının Isıl 
Konfor Özelliklerine Etkisi. Journal of Textiles and Engineer. 2010, 17(77), pp 6-12 
[17] Çeven, E.K., Süle, G., Gürarda, A., Ersöz, A. Metal İplikli Dokuma Kumaşların Hava 
Geçirgenliğinin İncelenmesi. Uludağ University Journal of The Faculty of Engineering. 2011, 
16(2), pp 65-74 
[18] Turan, R.,B., Okur, A. Kumaşlarda Hava Geçirgenliği. Journal of Textiles and 
Engineer. 2008,  15(72), pp 16-25 

5 
 



 
.15th AUTEX World Textile Conference 2015 

June 10-12, 2015, Bucharest, ROMANIA 
   
[19] Berber, R.Ö., Marmara, A., Ertekin, G. Otomobil Döşemeliklerinde Yüksek Isıl Konfor 
Sağlayacak Sünger ve Astar Özelliklerinin Belirlenmesi. XIIIth International İzmir Textile and 
Apparel Symposium, 2014, pp 320-326 
[20] Tözüm, M.S., Aksoy, S. A. Isı Depolama Özellikli Mikrokapsül Uygulanmış Kumaşların 
Isı Depolama ve Konfor ile İlgili Özelliklerinin Araştırılması. Süleyman Demirel University 
Journal of Natural and Applied Sciences. 2014, 18(2), pp 37-44 
[21] Mezarcıöz, S., Mezarcıöz, S., Oğulata, R. Prediction of Air Permeability of Knitted 
Fabrics by Means of Computational Fluid Dynamics. Tekstil ve Konfeksiyon. 2014, 24(2), pp 
202-211 
[22] Ertugrul, S., Uçar, N. Predicting Bursting Strength of Cotton Plain Knitted Fabrics 
Using Intelligent Techniques. Textile Research Journal. 2000, 70(10), pp 845-851 
[23] TS 251. Determination of Mass per Unit Length and Mass per Unit Area.Turkish 
Standards Institution. 1991, Ankara 
[24] TS 7128 EN ISO 5084. Textiles-Determination of Thickness of Textiles and Textile 
Products. Turkish Standards Institution. 1998, Ankara 
[25] TS 391 EN ISO 9237. Textiles-Determination of the Permeability of Fabrics to Air. 
Turkish Standards Institution. 1999, Ankara 
[26] TS 393 EN ISO 13938-2. Pneumatic method for determination of bursting strength and 
bursting distension. Turkish Standards Institution. 1999, Ankara 
 
Corresponding author: 
 
Gamze GÜLŞEN 
Textile Apparel Footwear&Leather Department 
Technical Sciences Vocational School, Çukurova University. 
01350, Turkey 
Phone:+90 322 394 52 34        Fax: +90 322 394 52 35          E-mail: ggulsen@cu.edu.tr       
 
Co-author: 
Deniz Mutlu ALA 
Textile Apparel Footwear&Leather Department 
Technical Sciences Vocational School, Çukurova University. 
01350, Turkey 
Phone:+90 322 394 52 34        Fax: +90 322 394 52 35          E-mail: dmala@cu.edu.tr       
 
 

6 
 


