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Abstract  This article focused on rib and interlock knit fabric structures which detected relationships among the GSM 
(Gram per square meter), count and stitch length. Textile industries face some common problems regarding the selection of 
accurate GSM, count and stitch length to produce a quality oriented knit fabric. Here, both the empirical and experimental 
data were compared with each other to verify through an equation where if the stitch length and count increases then the GSM 
decreases. This is due to the relation among GSM, count and stitch length; where GSM is inversely proportional to the count 
and stitch length. This study is based on grey GSM of knit fabric where yarn counts used were 28Ne, 30Ne, 32Ne for (1x1) rib, 
and 34Ne, 36Ne, 40Ne used for (1x1) interlock. In the investigation, we have compared both the theoretical as well as the 
practical implications from the industry and we have also tried our best to emphasize on the adjustable points of fabric GSM, 
count and stitch length directly or indirectly. This study establishes an acceptable result which would be preferable for the 
effective use and would also facilitate for carrying out further activities related with this research. 
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1. Introduction 
Knitting is a method of converting yarn into fabric by 

interlacing loops, which are formed with the help of needles 
to produce knit fabric [1]. There are two basic structure of 
knitting process technology, weft and warp knitting [2]. Weft 
knitted fabrics can be produced in both flat or tubular form 
[3]. In a weft knitted structure the thread runs in the 
horizontal direction and loops can be made using one thread. 
Weft knitted fabric is generally highly elastic and highly 
drape able, which make it suitable for a wide range of apparel 
applications. Weft knitted fabric is porous and comfortable 
both for outer garments and undergarments [4]. On the other 
hand, warp knitting which is done by machine, the work 
progresses length wise, through the intermeshing of loops in 
the direction of wale. In a warp knitted structure each loop in 
the horizontal direction is made from different thread. The 
main advantage of warp knitted cloth is that, it is not easy to 
unravel. However, these fabrics are not as elastic as weft 
knitted fabrics. Knitted fabric specification which are related  
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to knitted fabric production [5]. In case of knitted fabric 
specification count, GSM and stitch length is mainly 
considered [6]. 

The common problem of all industries is to produce 
knitted fabrics of required those specifications. Other 
specification like fabric width, thickness is generally 
maintained in industries. So, some technical problem arises 
when an order comes which never produced in before. The 
object of this study is to find out easy process or method to 
take decision about the selection of yarn count, loop length 
and GSM for producing rib and interlock fabric. This article 
estimated as relation among count, stitch length and GSM of 
rib and interlock fabric [7, 8].  
Rib fabric  

A double-knit fabric in which the rib wales or vertical 
rows of stitches intermesh alternatively on the face and the 
back of the fabric. Rib knit fabrics have good elasticity and 
shape retention, especially in the width [9, 10]. 
Properties 
  The appearance of face and back are identical. 
  Fabric length wise and width wise extensibility is 

approximately that of single jersey. 
  Fabric does not curl at edges. 
  Fabric thickness is approximately twice than single 
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jersey. 
  There are two series of knitted loops arranged into two 

parallel in a course. 
  Combination of Wales of face loop and back loop are 

present on the both side of the fabric. 
Derivatives of Rib Structure 
 1x1 rib 
 2x2 rib 
 Half cardign  
 Full cardign 
 Swiss double pique 
 France double pique 
 4x2 rib 

 
Figure 1.  (1x1) Rib knitted structure 

Interlock fabric 
In knitted fabric, loops are locked to each other and loops 

are identical. The stitch variation of the rib stitch, which 
resembles two separate 1x1 ribbed fabrics that are 
interknitted. Plain interlock stitch fabrics are thicker, heavier, 
and more stable than single knit construction [7, 11]. 
Properties 
  Interlock the technical face of plain on both side so the 

appearance of face and back are same. 
  The Wales of each side re exactly opposite to each other 

and are locked together. 
  Widthwise and length elongation are approximately 

same as single jersey. 
  The fabric does not curl at the edges. 
  The fabric can be unraveled from the knitted last. 
  Two yarns must be removed to unravel a complete 

repeat of knitted course. 
  Fabric thickness is approximately twice than that of 

single jersey. 
Derivatives of Interlock Structure 
 1x1 interlock 
 Jersey card, etc. 

Stitch length  
The length of yarn required to produce a complete knitted 

loop is known as stitch length or loop length. Stitch length is 
a length of yarn which includes the needle loop and half the 
sinker loop on either side of it. Loop exists in course in 

course length and it is that which influence fabric dimension 
and other properties including weight. Take a fabric and 
mark with pen 100 wales for single jersey and 50 wales for 
rib and interlock fabric. Then open the course and measure 
the length in cm scale and divided this data by 10 and 
measure stitch length [12]. 

 
Figure 2.  (1x1) Interlock fabric structure 

Fabric GSM 
The GSM is one kind of fabric specification which is very 

important for a textile engineer for understanding and 
production of fabric. GSM means gram per square meter that 
is the weight of fabric in gram per one square meter. By this 
specification compare the fabrics in unit area which is 
heavier and which is lighter. 

 

Figure 3.  GSM cutter 

For measuring GSM, fabric sample is cut by GSM cutter. 
Weight is taken by electric balance. By this way we get the 
weight in gram per one square meter fabric [13]. Here GSM 
of the fabrics by the GSM cutter is obtained by the 
multiplying the sample weight with 100.  
Count 

Count is numerical expressions which express or indicate 
the fineness or coarseness of yarn used in textile. According 
to Textile intuition, count is a number indicating the mass per 
unit length or the length per unit mass of yarn. Here, count 
has two systems indicate coarseness and fineness of yarn 
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[14]. Count is mainly two types- 
 Indirect system  
 Direct system  

Direct system 
In this system the count of yarn expresses the number of 

weight units in one length unit. This system the count is 
higher than the yarn is coarser. This system is used for 
thrown silk, artificial silk, jute etc. [15]. Count calculation 
formula is- 

Count =
W × l
w × L

  

Here, W = the weight of sample 
L = the length of sample 
w = the unit weight in system 
l = the unit length in system 

Table 1.  Direct count system 

System Unit mass Unit length Uses 

Denier Gram 9000 m Polyester 

Pounds/spindle Pounds 14400 yds Jute 

Woollen Grain 20 yds Wool 

Indirect System  
In this system the count of yarn expresses the number of 

length unit in one weight unit. This system the count is 
higher than the yarn is finer [14, 16]. This system is generally 
used for cotton, worsted, woollen, linen [17]. The yarn count 
calculation formula is- 

Count =
w × L
W × l

  

Here, W = the weight of sample 
L= the length of sample 
w = the unit weight in system 
l= the unit length in system 

Table 2.  Indirect Count System 

System Unit mass Unit length Uses 

English (Ne) 840 yds 1 lbs Cotton yarn 

Metric (Nm) 1 km 1 kg Cotton yarn 

Worsted (Ws) 560 yds 1 lb Worsted yarn 

Woollen (Nw) 256 yds 1 lb Woollen yarn 

Whenever the type of count is not mentioned with the 
count, it is understood that is the English count because this 
count is widely used and known as English cotton count [18, 
19]. Now let’s see the count conversion table which helps to 
calculate the count from any system of count. 

2. Materials and Method 
2.1. Materials 

100% cotton knit fabric was used for (1x1) rib and (1x1) 
interlock fabric. The Fabrics were collected from Cotton 

Club BD Limited of Bangladesh. Count of the collected 
fabrics was 28, 30 and 32 used for the rib and interlock 
fabrics were used 40, 36 and 34 count. 

2.2. Instruments 

GSM cutter was used for taking the GSM of the grey 
fabric. Centimetre scale was used for measuring the stitch 
length. An electric balance used for taking the weight of the 
fabrics. Jiunn long circular knitting machines were used for 
manufacturing the fabric. 

2.3. Method  

For this study, need to collect many data and analysis 
those data and relation among count, stitch length and GSM. 
The working procedure is given below- 

First follow work order received 
 
 

Follow yarn registration according to diameter and fabric 
 
 

Follow machine setup 
 
 

Machine started and set quality standard 
 
 

Confirm the stitch length 
 
 

Then run the production for 5kg 
 
 

Quality check 
 
 

After quality passing main production started 
 
 

After production roll unload 
 
 

Then collected desired sample before delivery 
 
 

Analysis the collected data with empirical data 
 
 

Then check the stitch length of following fabrics 
 
 

Check the GSM 
 
 

Analysis the data and relation among count,                     
stitch length and GSM 
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Table 3.  Count conversion table 

 Ne Nm Tex Grex Denier 

Ne= 1×Ne 0.5905×Nm 590.5/Tex 5905/Grex 5315/Den 

Nm= 1.693×Ne 1×Nm 1000/Tex 10,000/Grex 9000/Den 

Tex= 590.5/Ne 1000/Nm 1×Tex 0.1×Grex 0.111×Den 

Grex= 5905/Ne 10,000/Nm 10×Tex 1×Grex 1.111×Den 

Denier= 5315/Ne 9000/Nm 9×Tex 0.9×Grex 1×Den 

 

 
Figure 4.  Stitch length measurement of grey fabric 

3. Result and Discussions 
For this analysis 3 samples collected with 3 types of 

different count with 3 types of different stitch length for both 
(1x1) rib and (1x1) interlock fabrics. 

3.1. Experimental Calculation for GSM Measurement  
Collect sample (Rib and Interlock fabric) by G.S.M cutter 

and weighted from the balance. Then multiply this weight 
with 100/m2. 
For 1x1 rib fabrics, form balance we get 1.97-gram grey 

fabric 
So, grey GSM = 1.97gm×100/m2 

 =197 gm/m2 
Same as, 1.80 gram and 1.57-gram grey fabric we found 

GSM 180 and 157. 
For (1x1) interlock fabrics, form balance we get 

2.11-gram grey fabric 
So, grey GSM = 2.11 gm×100/m2 

 =211 gm/m2 
Same as, 2.07 gram and 2.10-gram grey fabric we found 

GSM 207 and 210. 

3.2. Experimental Calculation for Stitch Length 
Measurement 

Take a fabric and mark with pen 50 wales for rib and 
interlock fabric. Then open the course and measure the 
length in cm scale and divided this data by 10 millimetre and 
measure stitch length. 

For (1x1) rib fabrics, measurement 50 wales length in 
same course 25.5 cm. 

So, stitch length = 25.5/10 mm 
 = 2.55 mm. 

Same as, when 50 wales length 26 cm and 28 cm then find 
the stitch length 2.6 mm and 2.8 mm. 

For (1x1) interlock fabrics, measurement 50 wales length 
in same course 14.6 cm. 

So, stitch length = 14.6/10 mm 
 = 1.46 mm. 

Like as above, when 50 wales length 16.6 cm and 18.0 cm 
then find the stitch length 1.66 mm and 1.8 mm.  

3.3. Analysis of Rib Fabric  

This analysis for (1x1) rib fabric and showing relation 
among GSM, count and stitch length. Here 28, 30 and 32 
count are selected and also stitch length 2.55 mm, 2.60 mm 
and 2.80 mm are selected. 

Table 4.  Count, stitch length and GSM of (1x1) rib fabrics 

Count Stitch length (mm) GSM (gm/m2) 

28 2.55 197 

30 2.60 180 

32 2.80 157 

As shown in Figure 5 when the count 28, 30 and 32 then 
the GSM is respectively 197, 180 and 157.  

In Figure 6 when the stitch length 2.55 mm, 2.60 mm and 
2.80 mm then the GSM is respectively 197, 180 and 157. 

Figure 7 shows the combination between Figure 5 and 
Figure 6 and when the count 28, 30 and 32 stitch length is 
respectively 2.55mm, 2.60mm and 2.80mm then the GSM is 
197, 180 and 157.  

3.4. Analysis of Interlock Fabric  

In case of this analysis for (1x1) interlock fabric and also 
showing relation among count, stitch length and GSM. Here 
40, 36 and 34 count is selected and also stitch length 1.46, 
1.66 and 1.80 are selected. 

Table 5.  Count, stitch length and GSM for (1x1) interlock fabrics 

Count Stitch length (mm) GSM (gm/m2) 

40 1.46 211 

36 1.66 207 

34 1.80 202 
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Figure 5.  Relationship between count and GSM of rib fabric 

 

 
Figure 6.  Relationship between GSM and stitch length of rib fabric 

 

 

Figure 7.  Relationship among GSM, stitch length and count of rib fabric 
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Figure 8.  Relationship between GSM and count of interlock fabric 

 

 
Figure 9.  Relationship between GSM and stitch length of interlock fabric 

 

 

Figure 10.  Relationship among GSM, stitch length and count of interlock fabric 
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Figure 8 indicates, when the count 40, 36 and 34 then the 
GSM is respectively 211, 207 and 202. 

From Figure 9 when the stitch length 1.46 mm, 1.66 mm 
and 2.80 mm then the GSM is respectively 211, 207 and 202. 

In Figure 7 when the count 40, 36 and 34 stitch length is 
respectively 1.46 mm, 1.66 mm and 1.80 mm then the GSM 
is 211, 207 and 202. According to experimental data some 
empirical data collected for (1x1) rib and (1x1) interlock 
fabric from factory which are given below- 

Table 6.  Empirical data of 1x1 rib fabrics 

No. of 
observation Count Stitch length 

(mm) 
Grey GSM 

(gm/m2) 

01 28 

2.55 195-200 

2.60 190-195 

2.80 180-185 

02 30 

2.55 185-195 

2.60 180-185 

2.80 165-170 

03 32 

2.55 170-175 

2.60 165-170 

2.80 155-160 

Table 7.  Empirical Data of 1x1 interlock fabrics 

No. of 
observation Count Stitch length 

(mm) 
Grey GSM 

(gm/m2) 

01 40 

1.46 210-220 

1.66 185-195 

1.80 170-180 

02 36 

1.46 225-235 

1.66 205-215 

1.80 185-195 

03 34 

1.46 240-250 

1.66 215-225 

1.80 195-205 

Table 8.  Comparison between empirical and experimental GSM of 1x1 rib 
fabrics 

No. of 
observation Count Stitch length 

(mm) 
Empirical 

GSM 
Experimental 
GSM (gm/m2) 

1 28 2.55 195-200 197 

2 30 2.60 180-185 180 

3 32 2.80 155-160 157 

Findings from the Table 8 when count 28 and stitch length 
2.55 mm then our experimental GSM is 197 where factory 
experienced GSM range is 195-200. Same as for the count 30 
and 32 the stitch length 2.60 mm and 2.80 mm then our 
experimental GSM are comparatively 180 and 157, where 
empirical GSM range is 180-185 and 155-160. From this 
table we can find, the empirical data and our experimental 
data are almost same. That means for rib fabric, this 
experiment is accurate.  

Table 9.  Comparison between empirical and experimental GSM of 1x1 
interlock fabrics 

No. of 
observation Count Stitch 

length (mm) 
Empirical 

GSM 
Experimental 
GSM (gm/m2) 

1 40 1.46 210-220 211 

2 36 1.66 205-215 207 

3 34 1.80 195-205 202 

As shown is Table 9 when the count 40 and stitch length 
1.46 then our experimental GSM are 211 where factory 
experience GSM range is 210-220. Same as when the count 
36 and 34 the stitch length 1.66 and 1.80 then our 
experimental GSM are 207 and 202 where empirical GSM 
range is 205-210 and 200-205. From this table we can find, 
the empirical data and our experimental data are almost same. 
That means for interlock fabric, this experiment is accurate. 
For both 1x1 rib fabric and 1x1 interlock fabric, from Table 6, 
Table 8 and Table 7, Table 9 easily say that, when count is 
increases then GSM will be decreases. Here stitch length is 
fixed.  

𝐺𝐺𝐺𝐺𝐺𝐺 ∝ 1
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶

                (1) 

And also it was investigated that when the stitch length 
increases then GSM decreases. Here, count is fixed. 

𝐺𝐺𝐺𝐺𝐺𝐺 ∝ 1
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 ℎ 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 ℎ

              (2) 

At last, from above equations (1) and (2) we found 
equation (3). Now it has been definitely say that when stitch 
length and count Increases then the GSM will be decreases. 
When yarn count and stitch length both are variables. That’s 
means,  

𝐺𝐺𝐺𝐺𝐺𝐺 ∝ 1
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶  ×𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 ℎ 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 ℎ 

           (3) 

4. Conclusions 
It is need not to mention that GSM, count and stitch length 

is very essential parameters which control all the properties 
of weft knitted fabric. Mainly stitch length and count plays 
vital role in knit fabric structure. This study about only (1x1) 
rib and (1x1) interlock fabric and from the analysis find a 
complete idea about selection GSM, count and stitch length 
which is important when produce rib and interlock fabric in 
industries. Form the above mentioned data it has been 
identified that when stitch length and count Increases then 
the GSM will be decreases. Here yarn count and stitch length 
both are variables. From the analysis, it also gives idea about 
grey stage of knit fabrics, that source will show better 
performance for the proper selection of count and stitch 
length for accurate GSM. 
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