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ABSTRACT

This article reports an experimental investigation into the effect of
fabric type, seam type and the type of stitch on the seam strength, seam
efficiency and rating of seam pucker of jeans wear cotton: polyester
blended fabrics. The rating of seam pucke was assessed subjectively.
A statistical analysis using Analysis of Variance (ANOVA), to
measure the significance of each factor was conducted. A quantitative
relationship between these properties and the percentage of cotton in
the cotton: polyester jeans wear fabrics were established. The findings
of this study revealed that as the percentage of cotton fiber increases,
seam strength increases. Seam efficiency is significantly affected by
fabric type, seam and stitch types. It was found that the percentage of
cotton fibers had the most influence on seam puckering. Increasing the
percentage of cotton fiber enhanced the seam puckering significantly.
1- Introduction

The manufacture of high quality jeans wear is one of the most
demanding sectors of the textile clothing industries. The task of all
production stages is to coordinate a very wide variety of factors such as
hard—wearing properties and comfort characteristics. Jeans wear has to
protect the wearer as well as being comfortable to wearer, hard-
wearing, dimensionally stable, colorfast, easy—care and fashionable
appearance * .

Jeans wear garments may be subjected to heavy laundering, and
therefore must be constructed from durable fabrics with suitable seams
and strong sewing thread . Seam can be defined as a joint between
two pieces of fabric or it is the application of a series of stitches or
stitch type to one or several thickness of material . It was assumed
that ultimate seam failure results from thread rupture rather than fabric
breakage or excessive opening of seams. The ratio of seam strength:
fabric strength expressed as a percentage is known as the seam
efficiency, and it has been found that in practice it seldom exceeds
85-90 %( 2).
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The deformation of fabric during its processing is one of the
major problems that the manufacturing industry has been facing for
many years. Seam pucker is still a primary concern in garment V.
When sewing parameters and material properties are not chosen
properly, Puckering appears along the seam line of a garment and
damages its aesthetic value ©. The shorter Oxford Dictionary defined
seam pucker as "ridge, wrinkle or corrugation of the material or a
number of small wrinkles running across and into one another, which
appear when sewing together two pieces of fabric" ©.

For several decades, many different ways to define and control
seam pucker have been introduced. Dorkin and Chamberlain
identifies five primary causes of puckered seams, and classified seam
pucker into four groups: inherent pucker, feeding pucker, tension
pucker and thread shrinkage pucker & 1319,

This study aimed at investigating some important characteristics
of the jeans wear seam: namely; seam tensile strength, seam
efficiency, and seam puckering. The effects of seam type, fabric types
and type of stitch have been studied.

2- Experimental work

2.1- Material.

In the course of this study, four common types of fabric were
used; namely: 100% cotton, 75:25, 50:50 and 70:30 cotton: polyester
blended fabrics. Table (1) illustrates the specifications of al sample
used in this research .

All fabric samples were woven on SULZER PROJECTILE
weaving machine with 6 harness frames, and speed of 340 ppm.

The twill weave was used to weave jeans wear because its
intrinsic characteristics, such as high strength, crease resistant and
high stiffness .

Table (1) fabrics specifications.

FABRIC STRUCTURE TWILL
Warp count 40/2
Weft v count 30/2
ends / inch 62

picks / inch 47
Weight/ square meter 320 ¢/m”

2.2- Stitches and seams
Throughout this study four seam types were used, i.e., Super
imposed seam (SSa-1, and SSa-2), Lapped seam (LSc-2) and Bound
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seam (BSc-2). Each fabric sample was sewn using three different types
of stitches, i.e., double lockstitch 301 and 304, and double chain stitch 401.

All fabric samples were sewed using 30/2 core spun yarn, which
has a core of polyester fibers and a sheath of cotton fibers. Applied
stitch density was 40 stitches per 10 cm using a needle of size 14.

609% Polyester 40% Staple

Core \ Wrapper

2.3- Laboratory testing
2.3.1- seam strength

Seam tensile strength was measured using "Textile Tensile
Strength, No. 6202, Asano machine MFG. CO.LTD. Osaka Japan",
apparatus according to (ASTM 683-1990) .
2.3.2-Rating of seam pucker

A test procedure for a subjective assessment of the seam pucker
has been proposed by the American Association of Textile Chemists
and Colorists (AATCC, test methods 8813-1992) . The evaluation
of seam pucker is done by three observers; each one compares three
specimens at a time with photographs. Each seam is marked as
equivalent in appearance to one photographic standard, where 5
indicate the best, non-puckered, seam, and 1 is the worst. Average
values are then calculated from the nine determinations .

A statistical procedure was used to evaluate the significance of
each factor at 0.01 statistical probability, using analysis of variance
(ANOVA) method 2.

3- Results and discussion

All the above factors were compared by calculating regression
lines for all seam types. The dependent variable in each equation
represents the property which was measured and the independent one is
the percentage of cotton fibers in the blended fabrics. The coefficient of
determination value (R?) for each regression line was also assessed.

3.1- seam strength

The effects of cotton percentage on the seam strength of cotton:

polyester blended fabrics at different stitch types were depicted in
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figure (2-4). It was observed that in general, as the cotton percentage
increased the seam strength of the blended fabrics reacts in the same
manner .The pronounced effect of the cotton percentage observed for
seam types LSC-2 of stitch type 301 and 304, whereas the most
significant influence was shown in the seam of type BSC-2 which was
sewn using stitch type 401. The significant effect of cotton percentage
ratio on the seam strength can be attributed to the increase of friction
coefficient between blended fabrics and the stitch yarn with the
increase in the cotton in the blend.

The regression equations which correlate the seam strength to the
cotton percentage for stitch type 301 were:

y; = -0.0026x> + 0.382x - 2.785

y, = -0.0049x> + 0.792x - 11.747

y3 =-0.0072x> + 1.212x - 6.720

ya = -0.0067x> + 1.031x + 18.049

In these equations, y;, y, , y3 and vy, represent the strength of
seam types SSa-1, SSa-2, LSC-2, and BSC-2 , while x, represents
cotton percentage. The estimated R? values of these equations were
0.88, 0.95, 0.96 and 1 respectively, which means that these regression
lines fit the data very well.

The statistical analysis proved that the seam type has the most
significant impact on the seam strength. It is shown from figures (2-4)
that the seam type BSC-2 revealed the highest seam strength with the
stitch type 301 and 304, whereas with the stitch type 401 seam of type
LSC-2 illustrated the highest seam strength.

The following relations represent the regression relationships
between the seam strength of seam types SSa-1, SSa-2, LSC-2, and
BSC-2 and the cotton percentage in the cotton: polyester blended
fabrics which sewn using stitch type 304.

y1=-0.014x” + 2.2318x - 47.741

y, =-0.0094x” + 1.577x - 23.883

y; = -0.0234x% + 3.819x - 75.740

y4=-0.0211x* + 3.047x - 30.296

The determination coefficients of these equations were 1, 1, 0.98,
and 0.92 respectively, confirming that they fit data very well.

It was observed that the type of the stitch has a pronounced effect
on the seam strength regardless the percentage of cotton in the blend.
The stitch of type 304 gave the highest seam strength followed by stitch
type 401 and 301 respectively. The average value of the seam strength
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of the stitch types were 45, 42, and 28 kg for stitches 304, 401 and 301
respectively.

For the stitch type 401, the statistical analysis showed that the
regression relationships between the seam strength and the cotton
percentage for seam types SSa-1, SSa-2, LSC-2, and BSC-2 are as
follows:

y; = -0.0063x” + 1.0776x - 12.014

y, = -0.0078x” + 1.2526x - 19.534

y3 = —0.0202x§ + 3.2828x - 52.436

ys =-0.0149x" + 2.5815x - 30.207

The coefficient of determination was found to have 0.98, 1,

0.98, and 0.96 for the seams of type SSa-1, SSa-2, LSC-2, and BSC-2
respectively.
3.2- seam efficiency

The statistical analysis demonstrated that the seam efficiency has
been affected significantly by cotton percentage, seam and stitch types.
It was found that seam type has the most significant influence on the
seam efficiency followed by cotton percentage and stitch type. Figures
(5-7) illustrate the relationship between cotton percentage and seam
efficiency at different seam types for stitches of type 301, 304, and 401
respectively.

From figures (5-7) and from the statistical analysis it is shown that
seam efficiency is swiftly increase wit the increase in the cotton
percentage in cotton: polyester blended fabrics. As the cotton
percentage increased from 30% to 100% the seam efficiency has been
increased with 14%, 23% and 14% for stitch types 301, 304, and 401
respectively. The regression relationships between cotton percentage
and seam efficiency of jeans wear blended fabrics for stitch type 301 at
different seam types are as follows:

y; = -0.0014x% + 0.243x - 3.080
y, = -0.0023x> + 0.450x - 7.874
y3 = -0.0033)(22 +0.724x - 7.920
y4 = -0.0035x" + 0.737x + 30.207

According to the regression analysis the coefficient of the
determination value is 0.99, 0.99, 0.96, 0.97 respectively assuring that
these equations fit the data very well.

It is also shown that from figures (5-7) the seam of type BSC-2 has
the highest seam efficiency for the stitches of type 301 and 304,
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whereas for the stitch of type 401 the seam of type LSC-2 demonstrated
the highest seam efficiency.

The following equations represent the regression relationships
between seam efficiency and cotton percentage for the seam types SSa-
1, SSa-2, LSC-2 and BSC-2 using stitch type 304.

y; = -0.0094x> + 1.577x - 23.883
y, =-0.014x"> + 2.232x - 47. 741
y3 =-0.0211x* + 3.047x - 30.296
ya=-0.0211x* + 3.819x - 75.740

The R? values for these regression lines are 1, 1, 0.92 and 0.98
which confirms that these lines represent the data significantly.

The statistical analysis also revealed that the highest seam
efficiency was associated with stitch type 304 followed by 401 and 301
respectively. The average value of seam efficiency was 17%, 45% and
27% for stitches 301,304 and 401 respectively. The regression
relationships which correlate the seam efficiency of jeans wear cotton:
polyester fabrics to the cotton percentage for stitch type 401 are
as follows.

y; =-0.0037x% + 0.702x — 12.471

y, = -0.0028x> + 0.612x — 8.936

y; =-0.0095x> + 1.821x — 32.887

ya4 = -0.0064x> + 1.446x — 21.660
3.3- Rating of seam pucker

IN this study seam puckering is evaluated subjectively. The
statistical analysis proved that the rating of seam pucker is significantly
influenced by cotton percentage.

Figures (8-10) demonstrate the effect of cotton percentage on the
rating of seam pucker of jeans wear cotton: polyester fabrics at
different seam types using stitches 301, 304 and 401 respectively. From
these figures it is shown that as the cotton percentage increased the
rating of seam pucker increased. This means that seam puckering is
significantly enhanced with the increase in the percentage ratio of
cotton fiber in the blend.

The statistical analysis also revealed that the stitch type has
insignificant effect on the rating of seam pucker. For all types of
stitches the seam of type LSC-2 demonstrated less pucker than the
other stitches. The average value of seam pucker rating for stitch types
301, 304, and 401 were 4.18, 4.13 and 4.28 which means that it has no
influence on the rating of the seam pucker.
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4- Conclusions
The findings of this study can be sum up as follows:

- Jeans wear must be made of durable fabrics with suitable
seams and strong sewing threads.

- The twill weave is the most suitable construction to make jeans wear.

- Seam strength of jeans wear cotton: polyester fabrics is
significantly affected by cotton percentage in the blend, seam and stitch type.

- Seam strength has been increased with the increase in the cotton
percentage in the jeans wear cotton: polyester fabrics. seam type BSC-2
gave the highest seam strength with the stitch type 301 and 304,
whereas with the stitch type 401 seam of type LSC-2 showed the
highest seam strength.

- Seam type was found to have the most significant impact on the
seam efficiency followed by cotton percentage and stitch type.

- Rating of the seam pucker was assessed subjectively. It was
found that seam and stitch types have no significant influence on the
rating of the seam pucker.

Figure (2): Effect of cotton percentage on seam strength
of jeans wear at different seam types using stitch type 301.
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Figure (3): Effect of cotton percentage on seam strength
of jeans wear at different seam types using stitch type 304.
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Figure (4): Effect of cotton percentage on seam strength of
jeans wear at different seam types using stitch type 401.
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Figure (5): Effect of cotton percentage on seam efficiency
of jeans wear at different seam types using stitch type 301.
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Figure (6): Effect of cotton percentage on seam efficiency
of jeans wear at different seam types using stitch type 304.
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Figure (7): Effect of cotton percentage on seam efficiency of jeans wear at
different seam types using stitch type 401.
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Figure (8): Effect of cotton percentage on seam rating pucker of jeans wear at
different seam types using stitch type 301.
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Figure (9): Effect of cotton percentage on seam rating
Pucker of jeans wear at different seam types using stitch type 304.
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Figure (10): Effect of cotton percentage on seam rating pucker
of jeans wear at different seam types using stitch type 401.
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