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ABSTRACT 

Single Jersey knit fabrics of same composition (100% cotton) having different GSM are tested in terms of 

sewability. The fabrics are sewn with 100% polyester thread and then tested in L&M tester. The obtained results are 

analysed based on its mechanical and dimensional properties of the fabric, sewing thread and seam. The properties like 

seam strength, seam puckering and seam efficiency are analysed. The fabric tensile property is one of the main factors 

contributing towards its sewability. The production performance of the fabrics were also analysed. It was concluded that 

by needle optimization we can gain direct benefits like production improvement, defect rate reduction and avoiding 

excess production. 
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INTRODUCTION 

EzzatollahHaghighatet al (2014) investigated the sewability of woven denim fabrics based on NPF 

(Needle Penetration Force) and concluded that as the fineness of the needle increases its sewability increases. 

McLoughlinet al conducted a series of sewing trials and concluded that fabrics with lower shear rigidity could be 

easily deformed during sewing. The fabrics with higher shear rigidity rarely deform into three-dimensional shapes 

and cause problems in fabric sewing. Carvalhoet al developed a system to measure the parameters of needle 

penetration and withdrawal speeds. Oktay PAMUK (2011) examined the sewability of 6 types of lining fabrics and 

concluded that lining fabrics with high penetration force have high sewability. EsraZeynepYildiz (2011) studied 

the effects of Inter lining on the sewability of the garment and stated that sewing needle penetration force increases 

exponentially with weight and thickness of the lining fabric. Carmen Loghin (2010) et al presented a research on 

the sewability of Ferromagnetic fibres and concluded that they are easily degradable, resulting in the reduced 

sewability of the fabric. B.K. Behera et al (1997) conducted various researches on the sewability of denim fabric 

using 3 different yarns and concluded that core spun yarns were more suitable for denim fabrics to attain high 

sewability efficiency. FarhatunNabiet al (2015) conducted researches and found new tools for improving 

sewability in large scale industries. 

Frederick and Zabieboylo mounted silver soldered constantan wire in the back groove of the needle at 

different positions and the conclusion was reached that the interior of the needle was hottest and that the heat 

generated was a function of fibre frictional properties and cloth tightness. Soldhelm discovered that wax content in 

a cotton fabric reduced the needle temperature. Khan studied the behaviour of needle penetration forces in 

simulated conditions, using an Instron tensile testing instrument. The results obtained for three major variables 

(the number of layers, the needle diameter and needle finish) confirmed that they affect the magnitude of needle 

penetration forces and that the relation of the needle piercing force to needle diameter is linear. Howard confirmed 
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the effect of increasing needle diameter in generating more heat. But because the heat detector could not respond to rapid 

changes in needle temperature, the profile of needle temperature distribution was inaccurate. Leeming and Munden studied 

the factors affecting needle penetration forces in knitted fabrics and designed the "L&M Sewability Tester", which has also 

been used for woven fabrics. 

Raj kishoreNayak et al (2013) studied the sewability of air-jet textured sewing threads used in denims and found 

that the sewability is directly proportional to the weight of the fabric. BharaniMurugesanet al (2012)studied the sewability 

of defense applications based on Trevira CS yarn and concluded that the plain woven fabrics derived from these yarns have 

good strength. The corporation, ‘RESIL’ has developed a polyethylene and silicone emulsion to improve the sewability 

and tearing strength of knit fabrics. 

MATERIALS  

Five knitted fabrics with different GSM are tested. They are single jersey knit fabrics with 100% cotton 

composition. They have different GSMs of 120,140,160,180 and 210.  

The fabric 1 with 120 GSM has 28 CPI and 28 WPI and yarn count of 40S Ne. The yarn has a lengthwise 

shrinkage of -3% and widthwise shrinkage of -2.5%. The machine gauge 28 is used and a loop length of 0.27 cm is created. 

The fabric is created for summer season without any functional finishes and it is used in Ladies T shirt. 

The fabric 2 with 140 GSM has 24 CPI and 24 WPI and yarn count of 34S Ne. The yarn has a lengthwise 

shrinkage of -4% and widthwise shrinkage of -2%. The machine gauge 24 is used and a loop length of 0.29 cm is created. 

The fabric is created for summer season with Biowash finish and it is used in kids’ garments. 

The fabric 3 with 160 GSM has 24 CPI and 24 WPI and yarn count of 30S Ne. The yarn has a lengthwise 

shrinkage of -1% and widthwise shrinkage of -3%. The machine gauge 24 is used and a loop length of 0.28 cm is created. 

The fabric is created for summer season without any functional finishes and it is used in Men’s T shirt. 

The fabric 4 with 180 GSM has 24 CPI and 24 WPI and yarn count of 25S Ne. The yarn has a lengthwise 

shrinkage of -4% and widthwise shrinkage of -2%. The machine gauge 24 is used and a loop length of 0.31 cm is created. 

The fabric is created for summer season without any functional finishes and it is used in Boys T shirt. 

The fabric 5 with 210 GSM has 24 CPI and 24 WPI and yarn count of 20S Ne. The yarn has a lengthwise 

shrinkage of -4% and widthwise shrinkage of -1%. The machine gauge 24 is used and a loop length of 0.33 cm is created. 

The fabric is bleached and created for summer season. It is used in Men’s Polo shirt. 

Table 1: Sample Fabric Properties 

Property Fabric 1 Fabric 2 Fabric 3 Fabric 4 Fabric 5 
GSM 120 140 160 180 210 

FABRIC 
COMPOSITION 

100% 
COTTON 

100% COTTON 100% COTTON 100% COTTON 100% COTTON 

FABRIC 
CONSTRUCTIO
N 

SINGLE 
JERSEY 

SINGLE 
JERSEY 

SINGLE 
JERSEY 

SINGLE 
JERSEY 

SINGLE 
JERSEY 

FINISHING  NIL BIO WASH NIL NIL BLEACHING 
WALES PER 
INCH 

28 24 24 24 24 

COURSE PER 
INCH 

28 24 24 24 24 
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Table 1: Contd., 
SEASON SUMMER SUMMER SUMMER SUMMER SUMMER 
LENGTH 
SHRINKAGE  

-3% -4% -1% -4% -4% 

WIDTH 
SHRINKAGE  

2.50% -2% -3% -2% -1% 

YARN COUNT 40'S Ne 34'S Ne 30'S Ne 25'S Ne 20'S Ne 
LOOP LENGTH 0.27 cm 0.29 cm 0.28 cm 0.31 cm 0.33 cm 
GAUGE 28 24 24 24 24 

END USE 
Ladies T 
Shirt 

Kids wear Men's T Shirt Boy's T Shirt Men's Polo Shirt 

 

Spun polyester yarn with ticket number 120 obtained from Coats Astra having yarn count of 24 Tex is used for 

sewing the fabrics. Single Needle Lockstitch machine, Flatlock machine and Overlock machine are used. The overlock 

machine is threaded with 2 ply yarn having yarn count of 80S Ne. The flatlock and single needle lockstitch machine are 

threaded with 3 ply yarns of count 120S Ne.   

The different types of needles, Overlock needles and Lockstitch needles are used for the study. Since the shaft 

diameter of Overlock needle is slightly larger than Lockstitch needle, Overlock needles cannot be tested in L&M tester. As 

there is no significant size and shape difference between Overlock and Lockstitch needles, Lockstitch needles can be used 

instead of overlock needles in L&M sewability tester. 

Methods 

Seam efficiency of a fabric can be calculated as: 

 

It is considered that if the seam efficiency lies below 80%, then the fabric is excessively damaged by sewing 

process.  

The L&M Averager (built into the main machine) will assist in looking at the distribution of penetration forces 

(particularly important for woven fabrics) and operates in two ways.  

• Average this shows the average force on the needle over a period of 100 penetrations and will automatically 

adjust the average at each successive 100 penetrations.  

• Force/ gm this will show the peak penetration force at each penetration. This can be useful for short-term tests and 

looking at short-term variation in fabrics. The average is automatically reset by resetting the total and high count 

buttons. While the Averager is operating, the high count method of sewability testing is also in operation.  

• A nominal value (threshold) of penetration force is determined based on the fabric mass per unit area according to 

the fabric type, and then the number of times this value is exceeded is recorded. The sewing needle penetration 

force is the quantitative measure of the damage which appears in garment as the result of the sewing process. A 

high penetration force means a high resistance of fabric and thus a high risk of damage.  

• The threshold value was determined due to the fabric mass per unit area. Threshold setting table was given below. 

Fabric sewability corresponds to the number of points that exceed the threshold previously set, related to the over-
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all tested points and expressed as a percentage. As the sewability parameter increases, the sewing operation 

becomes more difficult.  

• When sewability values ranged between 0 and 10%, the fabric sewability was considered good; between 10 and 

20% sewability was considered to be only fair even though no great difficulties arose during sewing.  

RESULTS 

Seam Efficiency 

The seam efficiency is one of the important parameter for analysing the sewability of the fabric. It is determined 

by fabric strength and seam strength and using the formula, seam efficiency has been calculated. If the seam efficiency 

falls below 80%, the fabric will face excessive damage during sewing. Following results have been obtained. 

Table 2: Seam Efficiency 

Particulars 6 7 8 9 10 
Fabric 1 94 96 100 98 96 
Fabric 2 76.6 87.9 87.9 95.16 88.7 
Fabric 3 83.87 96.77 93.55 85.48 85.48 
Fabric 4 86.84 90.79 86.84 85.53 84.21 
Fabric 5 94.83 96.55 94.83 94.83 96.55 

 
Seam Puckering 

Seam puckering is one of the most common defects occurring in garment industry. Incorrect needle size is one of 

the major causes for this problem. Subjective evaluation has been carried out to analyse it and above results were obtained. 

Table 3: Seam Puckering 

Particulars 6 7 8 9 10 
Fabric 1 2 1 3 2 3 
Fabric 2 1 1 2 2 3 
Fabric 3 2 2 1 3 3 
Fabric 4 3 2 3 1 1 
Fabric 5 3 2 2 1 1 

Seam Smoothness 

Seam smoothness plays important role in sewing the garment. It adds value to the aesthetic look of the garment. 

So evaluating it based on the photographic method helps to optimize the needle. 

Table 4: Seam Smoothness 

Particulars 6 7 8 9 10 

Fabric 1 5 4 3.5 2 3 

Fabric 2 4 5 3 2 3.5 

Fabric 3 4 3 5 3.5 2 

Fabric 4 2 3.5 3 4 5 

Fabric 5 2 3 5 5 4 

 
L&M TESTER RESULTS 

• The various results obtained from the L&M tester are: 
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Table 5: L&M Tester Results  

S. No GSM 
Needle 

Size 
Thershold 

Limit 
Course 
Avg (gf) 

Course HC 
(Sewability Value) 

Wales 
Avg (gf) 

Wales HC 
(Sewability Value) 

1 120 6 25 17 25 15 18 
2 120 7 25 9 4 9 8 
3 120 8 25 14 15 15 11 
4 140 6 25 11 4 11 1 
5 140 7 25 7 0 8 1 
6 140 8 25 12 4 16 11 
7 160 7 25 12 6 14 11 
8 160 8 50 20 3 18 1 
9 160 9 50 24 4 25 5 
10 180 8 50 24 1 27 0 
11 180 9 75 30 0 34 7 
12 180 10 75 23 2 22 3 
13 210 8 50 22 4 21 3 
14 210 9 75 29 9 30 4 
15 210 10 75 21 0 27 0 

 
Existing and Suggested Needle Size 

Industrial practice is to use needle size 6 if the GSM is below 150 and needle size 9 for above 150 GSM 

irrespective of the type of fabric in order to maintain the quality. As per the results drawn by the testing of sewability 

parameters, it is suggested to use needle size 7 for GSM 120 and 140, needle size 8 for GSM 160 and needle size 10 for 

GSM 180 and 210. 

Table 6: Needle Size Selection  

S. No Gsm 
Existing Needle 
Size Practise 

Suggested Needle Size 

1 120 6 7 
2 140 6 7 
3 160 9 8 
4 180 9 10 
5 210 9 10 

 
Production Performance Improvement 

Needle optimization helps to reduce the defect rate as well as improves the production performance. It is also 

clear that the industry will attain 17% increment in production which in turn minimizes the excess production from 8% to 

5%. 

Table 7: Percentage Improvement in production 

GSM 
Selected 

Operation 

Existing 
Needle 

Size 
Practise 

Output/Hr 
Suggested 

Needle Size 
Output/Hr 

Percentage 
Increment 

120 Sleeve attachment 6 67 7 77 14.92% 

140 
Side Seam (One 
side) 

6 119 7 142 19.32% 

160 Sleeve attachment 9 59 8 70 18.64% 
180 Sleeve attachment 9 57 10 68 19.29% 
210 Sleeve attachment 9 61 10 70 14.75% 

 Overall  363  427 17.38% 
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CONCLUSIONS 

When the production and quality aspects are concerned, selection of needle size depending on the GSM of the 

fabric is the most crucial thing. It has the power to improve output/hr and reduces the defects percentage as much as 

possible. Based on the result of sewability parameters like seam efficiency, seam puckering, seam appearance and 

sewability test by L&M sewability tester,  it is suggested to use needle size 7 for both GSM 120 and 140, needle size 8 for 

GSM 160 and needle size 10 for GSM 180 and 210. As sewing defects are higher and also majority of these defects are 

because of needle, effort has been made to reduce these defect rate. Needle optimization helps to reduce the defect rate as 

well as improves the production performance. It is also clear that the industry attained 17% increment in production which 

in turn minimizes the excess production from 8% to 5%. Thus the industry can get direct benefits like minimizing excess 

production, reducing defect rate and increasing production output. 
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