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Abstract: A study on lockstitch - 301 seam mechanics by 

stitching on medium weight selected apparel wear fabrics have 
been carried out. The effect of fabric types and numbers of fabric 
layers, on to on to the seam strength, seam efficiency and seam 
elongation is studied. It has been found that the seam strength is 
depends on to the stitch density for both warp and weft direction 
while seam efficiency is only depends on the fabric type 
irrespective of the seam direction. The seam elongation is only 
affected by the number of layers in war direction. 

Index Terms: seam efficiency, seam elongation, seam strength, 
woven fabric  

II. INTRODUCTION 

The apparels which are formed by the joining the pieces of 
fabric, there are various seams are used to join the fabric 
based on the position of seam at apparel   and its requirement 
for a particular type of fabric. The sewing thread made from 
different fibres of different polymer[1][2], the strength 
prediction [3][4] is important base on the type of fibre. The 
particular seam is selected basically based on its strength, 
elongation and some time ability to hold the ends yarn at its 
place. The lock stitch seam 301 which is known for its 
firmness and stability, generally used to join a layers of 
fabrics. In lock stitch seam the needle thread passes through 
the bobbin thread by interloping and form the interlacing 
point, this interloping provides the stability to the seam. 
During the physical activities various stresses are developed 
on to clothing and at seam linings, by considering this it is 
required to have a minimum seam strength. In one of the study 
the 80% of the seam efficiency is recommended very 
specifically for the combat clothing. 
From mechanical performance and durability point of weave 
the seam mechanical parameters; seam strength, seam 
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elongation and the seam efficiency are the parameters tat have 
to be considered. At joining of materials it is required to study 
the mechanical performance[5]. There are different 
parameters that decided the seam mechanical parameters like 
the types of sewing thread, the type of fabrics and the sewing 
parameters like stitch density. 
The fabric type and its construction affect the sewing 
performance with respect to seam strength, various studied 
are available where the seam performance for the specific 
type of seam is addressed. Different type of fabric from light 
weight to heavy weight having different interaction with the 
sewing thread and results in to the different stitch 
performance. The fabric of different characteristic results in 
to different results, the fabric made from the compressible 
material like wool having different performance that the made 
from the high weigh compact stiff fabric. 
In another study [6] the while stitching on to different types of 
the wool/polyester fabrics with different sewing parameters 
and different sewing thread types, it was found that other that 
stitch density the fabric types also significantly decided the 
seam strength and the seam efficiency while the sewing thread 
not having significant influence. Similarly with respect to the 
fabric type, the investigation  of the seam performance of the 
polyester woven fabrics has been carried out. The seam 
performance in terms of seam strength and seam efficiency for 
the nylon woven canopy fabric also have been studied. 

 In present study the apparel fabric used in normal wear 
made with pain cotton/polyester have been considered to 
study the seam strength and seam efficiency stitched with 
different sewing parameters and at different numbers on 
layers. The number of layers are considered as in apparel at 
various places it required to join the numbers of layers of the 
fabrics.  

III. MATERIAL AND METHOD  

The three different fabric of light to medium fabric weight 
were stitched at different sewing parameters. The spun 
polyester sewing threads with breaking strength 14.62 RKM 
and 47.9 % breaking elongation is used for stitching purpose. 
The fabrics were used are the 100% cotton bleached fabric, 
polyester/cotton blend shirting and suiting fabric with 
different constructional parameters as shown in Table1. 
.Table 1. Physical characteristic of different fabrics The 
thread density is measure using the counting glass, thread 
count using Beesley balance (ASTM D2260, 
ASTM-D105911.), fabric 
weight using the the GSM 
cutter.  
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The fabric strength is measure using the fabric tensile strength 
tester Unistretch 250 at a speed of 300 mm/min at 200mm  
gauge length also same is used for the measurement of the 
seam strength measurement (ASTM D5034, ASTM-D1683 ). 
 

Table1.Physical characteristic of different fabrics 

 
A full factorial design have been used for the experiment by 

considering the three factors at different levels as shown in the 
table 2 
Table 2. Experiment design with different factors and the 

levels 

 
The response variable Seam strength and the seam 

efficiency are measured in both the warp and weft directions.       
Seam strength, seam efficiency and seam elongation 

measurements are measured as per ASTM D1683. Seam  
strength  expresses  the  maximum  force  (in  Newton)  to  
cause  a  seam  specimen to  rupture.  

 

 
 

 

IV. RESULT AND DISCUSSION 

The three different types of fabric of different construction as 
given in table 2 parameters have bee stitched at different stitch 
densities and at different numbers of layers.  

For each combination the seam strength, seam elongation 
and the seam efficiency have been calculated in both warp and 
weft directions as shown in Table 3. 

 

 
The full factorial design is used with all possible 

combinations of the same for the given levels of the factors 
considered for the study. The design was analyzed and the 
surface plot for the each response of that seam strength, seam 
elongation and the seam efficiency with respect to the input 
parameters; stitch density and the number of layers, were 
plotted.  Also the analysis of variance (ANOVA) is carried 
out to see the significance of the each factor on to the 
response. 

A. Seam Strength 

The interaction effect of the number of plies and the stitch 
density on to the seam strength in the warp direction can be 
seen from the fig. 1a. It can be seen from the fig. that the seam 

strength is increasing at all the number of plies with increase 
in the number of stitches per linear meter of the seam line 
along the warp direction. As the numbers of stitches are 
increasing the numbers of interlacement pointes are 
increasing for the given length of the seam. The interlacement 
point at the lock stitch seam formed by the interloping of the 
needle and bobbin thread acting as the binding points 
contributes to the seam strength. Also from the table 4, it can 
be seen that the stitch density has a significant effect on to the 
seam strength along the warp direction. For high stitch 
densities the seam strength along the warp direction is 
increasing with increase in the 
number of layers but for the 
lower stitch density there not 
much change is observed.  
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As the number of layered are increasing the thickness of the 

seam assembly is also increasing, with increase in the 
thickness the thread interlacement is also increasing at the 
interlacement point which may results in to the increase in the 
seam strength. Further at higher seam density where the length 

of stitch is less and more number of stitches are there for the 
given length the integrated effect with linearly increase trend 
of the seam strength with respect to the stitch density can be 
observed in fig. 1a. Surprisingly the effect of the fabric type 
on to the seam strength along the warp direction is not 
significant, as the medial weight of fabric with less variation 
in the fabric weight and the of the same weave construction 
have been considered for the study. 

 

 
Table 4. Significant test result using analysis of variance 

for the response seam strength 

 
 

Similar to the effect of the number of layers and the fabric 
type on to the seam strength in warp direction, in weft 
direction also there is a no significant difference have been 
obtained for the stitch density the fabric type and significant 
different for the stitch density is obtained. 

B. Seam elongation 

The interaction effect of the number of plies and the stitch 
density on to the seam elongation in the warp direction can be 
seen from the fig. 2a. It can be seen from the fig. that the seam 
elongation is not changing at all the number of plies with 
increase in the number of stitches per linear meter of the seam 
line along the warp direction, except for the double layer 
stitched fabric at less stitch density of 3 spc. This may be 
because of the less tension development at the interlacement 
point with less firmness for less number of stitches for the 
lower thickness of the seam assembly. Also from the table 4, it 
can be seen that the stitch density has a no significant effect on 
to the seam elongation along the warp direction. The number 
of layered have significant difference on to the seam 
elongation along the warp direction as shown in table 5. The 
seam elongation is decreasing with increase in the number of 
plies stitched together, the higher value of the seam 
elongation can be seen for the lower number of the stitches per 

linear unit length. As the number of layers are increasing the 
for the seam thread tension for the higher thickness of seam 
assembly there will be more firmness results in to the low 
elongation at break, specially for the 2 numbers of layers 
stitched at the 3 spc that can be seen from the fig. 2b. 

 Surprisingly the effect of the fabric type on to the seam 
elongation along the warp direction is not significant, as the 
medial weight of fabric with less variation in the fabric weight 
and the of the same weave construction have been considered 
for the study. 

 
Table 5. Significant test result using analysis of variance 

for the response seam elongation 

 
Similar to the effect of the stitch density and the fabric type 

on to the seam elongation in warp direction, in weft direction 
also there is a no significant difference have been obtained for 
the stitch density the fabric type. Only the effect of the 
direction can be seen for the seam elongation with respect to 
the number of layers, for the weft direction there is no 
significant effect of number of layers have been observed. 
The fig. 2 b shows the interaction stitch density and the 
number of plies for the seam elongation in weft direction. 
With change in the number of layers at different stitch 
densities there in no specific trend for the seam elongation 
along weft direction.  
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C. Seam efficiency 

For seam efficiency there is no difference along warp and weft 
direction for number of layers and the stitch density have been 
seen as shown in fig. 3.  While seam efficiency is significantly 
affect by the given range of the fabric type as a shown in table 

6 in both warp and weft direction, as the seam efficiency is 
calculated by considering the original fabric strength to the 
seam strength. Compare to seam strength where the stitch 
density have significantly affects the result while in case of 
seam efficiency the relative effect have not been seen. 

 

 
The seam efficiency can be predicted from the given type 

of fabric using the stitch density and the number of layers by 
using the equations obtained from the linear regression mode 
for both warp and weft direction as below: 

Table 6. Significant test result using analysis of 
variance for the response seam efficiency 

 
 

 

 
From the equations it can be seen that the for seam 

efficiency in vertical direction contributed by majorly by the 

type of the fabric followed by the stitch density and the 
number of plies in the assembly also in the horizontal 
direction perpendicular to the selvedge. Also the above 
equations it have the good correlation in perdition of the 
values of the seam efficiency. The equation for seam 
efficiency in warp direction is having a strong coefficient of 
determination (R2= 91.59%) as well as the weft direction 
(R2=86.48%). The given equations which are proposed are 
based on the given medium weight fabric according to the 
given types of fabrics that are 100% cotton bleached and the 
polyester and cotton blend fabrics used for shirting and the 
suiting, the seam performance can be predicted. 

IV. CONCLUSION 

For the given range of the fabric types which are of medium 
weight and weaved with a plain weave, the seam strength is 
significantly affected by the stitch density in both warp and 
weft directionally stitched lock stitch seam. Out of given 
sewing parameters; stitch density, number of layers and the 
fabric types, the seam elongation is only affected by the 
number of layers for the seam stitched in warp direction. The 
seam efficiency is only affected by the fabric type irrespective 
of the stitch density and numbers on plies. 
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