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Professional paper

UDC 687.053:687.12

INVESTIGATION OF SEAM PERFORMANCE USING TWO DIFFERENT
METHODS

Sashka Golomeova', Goran Demboski’
'Faculty of Technology, University “Goce Delcev’- Stip, Macedonia
2Faculty of Technology and Metallurgy, University “Ss.Cyril and Methodius”- Skopje,
Macedonia

In this paper seam performance of lightweight fabrics was investigated using two
methods: ISO 13936-3 and ISO 13935-2:2004 + ISO 13936-1:2004. The aim of the
paper is to compare whether the same assessment of the seam performance will be
obtained using these two methods. In this study three lightweight woven fabrics for
ladies clothes were investigated. The obtained results have shown that, both methods
used, give a matching evaluation of the fabrics properties with reference to the seam
slippage. The both methods also give matched assessment of the seam strength
performance, while the seam strength measured according to the method
ISO 13935-2:2004 + 1SO 13936-1:2004 is somewhat lower in comparison to the seam
strength of the needle clamp method (ISO 13936-3), due to the elimination of sewing
thread in the second method.

Key words: seam, seam slippage, seam strength, needle clamp

INTRODUCTION

Seam slippage and seam strength are the seam quality criteria which define a seam
stability. Therefore, achieving satisfactory seam strength and seam slippage resistance
is of great importance for overall seams quality in garment product development [1-3].
In everyday use, garments are normally subjected to loads less than those required for
rupturing the seam but which may be sufficient to slip one yarn system over the other
in the fabric [4,5]. As a result of yarn slippage an opening appears near the seam [6].
This phenomenon occurs before seam rupturing which can be a result of fabric breaks,
thread breaks or both. Seam strength refers to the load required to break a seam.
There are various factors that can affect seam strength. Many previous studies [7, 8]
showed that seam strength depend on the interrelationship of fabrics, threads, stitch
and seam selection, and sewing conditions, which include: needle size, stitch density,
appropriate operation, sewing machine setup etc. [9-11].

Many researchers have investigated seam slippage in order to determine the causes of
this phenomenon and to find technigues to reduce or eliminate it. The obtained results
show that, higher weft density; cover factor, yarn count of fabric yarns and lower weave
factor lead to seam slippage decreasing [12-14]. Seam slippage may also be affected
by stitch type, stitch density, width of seam allowance, fabric’'s sewing direction, seam
type and size, type of sewing thread and thread tension.
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There are a lot of standard methods which investigate the seam slippage and seam
strength, so the aim of this work is to compare two 1SO standard methods and to
determine whether the same assessment of the seam performance will be obtained.

EXPERIMENTAL PART

Seam performance of three lightweight fabrics was investigated using two methods.
The characteristics of fabrics used are given in Table 1. The surface density was
measured according to the standard MKS BS EN 12127:1998, yarn count according to
the standard 1SO 7211-5:1984 and MKS EN 1049-2:2007 was used to determine yarn
density.

Table 1. Characteristics of fabrics used in tests

Yarn Yarn
count densi}y
(tex) (cm™) Surface
Fabric Compo-  \yeave Cover density
sition factor 2
(g'm™)
Warp - Weft Warp  Weft
F1 silk plain 3.2 3.2 47 40 0.52 28
F2 PES plain 7.2 7.2 35 29 0.54 47
F3 cotton plain 14 14 54 26 0.82 114

The first method used in this investigation was the needle clamp method 1SO 13936-3,
and the second method ISO 13935-2:2004 + ISO 13936-1:2004 where test procedure
involves extension of two samples, one without seam and one with seam.

According to the standard ISO 13936-3, the seam is simulated by using a needle
clamp (Figure 1). A pinned and unpinned test samples are separately extended by
using tensile testing machine fitted with a needle clamping device for the pinned
sample and conventional jaws for the unpinned sample, which produced two
force/extension curves originating from the same abscissa. The horizontal distance
between force/extension curves is seam opening as the result of seam slippage
(Figure 2). According to this standard method yarn slippage near the seam in
millimeters is measured, at fixed load of 100 N and 200 N.
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Legend: 2- needles; 4- hinged jaw; 5- stop; a- distance from stop to top edge of pin device
(mm); b- distance from stop to centre of pin line (mm); c- distance between axes of adjacent
needles (mm); d- diameter of needle bias (mm)

Figure 1. Diagram of a needle clamp

Force, N

+ >
o ’s 20

Extension, mm

Legend: 1- tensile strength using conventional clamps curve, 2- tensile strength using the
needle clamp curve

Figure 2. Seam performance investigation according to the method 1ISO 13936-3

The test procedure of the method I1ISO 13936-1:2004 + 1SO 13935-2:2004 involves

extension of two samples, one without seam and one with seam, and the results are

two force/extension curves, Figure 3. The horizontal distance between force/extension

curves is seam opening as the result of seam slippage. The 1SO 13936-1 standard
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measures seam slippage strength for fixed seam opening from 2 - 6 mm. The
measurement of seam slippage strength for 3 mm seam opening was chosen as more
rigorous criteria for high quality garment. If seam slippage strength is higher than 200
N, then the result is reported as “no seam slippage”.

sample without seam

. z 200 |
- 2 Aﬂmple with seam
£ 1% - //
-/""“-’ d+5 mm
1w / //
z %/
J J<4 mm
S0 — ;
) nen
5 -2 mm
- : 0 5 10 15

. 3 3 Extension,mm
x —seam opening at SN d- seam openmng

Figure 3. Force/Extension curves for sample without seam and sample with seam

The seam samples were sewn using the sewing parameters given in Table 2. Samples
were sewn with 301 type of stitch, in warp direction with a high speed sewing machine
Juki DDL 9000B using polyester core-spun sewing threads. All measurements were
made with the tensile testing machine “Tinious Olsen” H5KT.

Table 2. Sewing parameters

Fabric  Thread count (tex) Needle size Stitch density (dm™)
F1 18 60 50
F2 21 65 50
F3 30 75 50

RESULTS AND DISCUSSION

The results from the needle clamp method 1SO 13936-3 in Table 3 are given. The
results are average values of five measurements.

Table 3. Seam performance investigated according to the method ISO 13936-3

Fabric Tensile strength (N) Seam opening ( mm) Seam strength (N)
F1 100 / 77.7
200 /
F2 100 3.7 >200
200 5.1
F3 100 1.8 187.5
200 /
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From the results given for force 100 N, it can be conclude that the fabrics F2 and F3
are more prone to seam slippage, while for the fabric F1, this method does not report
any slippage, because seam breaking at 77.7 N occurs. The composition of the fabric
F1 is silk and this fabric has very low surface density, so these are the reasons for
seam breaking at lower force. At 100 N tensile strength, the seam opening in the fabric
F2is 3.7 mm, and in the fabric F3 it is 1.8 mm. At 200 N tensile strength, in the fabric
F2 5.1 mm seam opening appears, and for the fabric F3 we don’t have data for seam
slippage because seam breaks at force 187.5 N. The fabric F2, fiber composition is
polyester and has a lower cover factor, which is the reason for higher seam opening
compared to the cotton fabric F3. The needle clamp method eliminates the impact of
sewing thread as a factor and the effect of the fabric structure on seam slippage can
be more investigated.

Table 4. Seam performance investigated according to the method ISO 13936-1

Fabric Seam slippage Seam strength Cause of seam
strength (N) (N) breaking

F1 245 60.3 Fabric breaks

F2 13.3 20.9 Thread breaks

F3 80.6 163.2 Fabric breaks

The results from the second method ISO 13936-1:2004 + ISO 13935-2:2004 are given
in Table 4. The phenomenon of seam slippage before seam breaking occurs in all
three fabrics. During the action of tensile force perpendicular to the seam, a seam
deformation occurs which consists of stitch deformation and fabric deformation. Seam
slippage is the result of fabric deformation. The lowest seam slippage resistance has
the fabric F2. Two applied methods confirm that, seam slippage resistance of the fabric
F2 is lower than the fabric F3. The obtained results have shown that, both methods
have matching evaluation of the fabrics properties with reference to the seam slippage.
The comparison of the results shows that, according to the method ISO 13936-1:2004
+ 1SO 13935-2:2004, the seam opening as a result of seam slippage, appears at lower
force compared to the needle clamp method (ISO 13936-3). The fabric F2 shows 3.7
mm seam opening at 100 N tensile strength (needle clamp method), while according
the other method with sewn seam, 3 mm seam opening appears at 13.3 N. The same
is noted for fabric F3: at 100 N tensile strength the seam opening of 1.8 mm appears
(needle clamp method), and according to the method ISO 13936-1:2004 + ISO
13935-2:2004, the seam opening of 3 mm appears at 80.6 N.

The situation is the same for seam strength. The seam strength measured according to
the method I1ISO 13935-2:2004 + ISO 13936-1:2004 is lower in comparison to the seam
strength of the needle clamp method (ISO 13936-3). For example, seam strength
measured according to the needle clamp method for the fabric F1is 77.7 N, and seam
strength for the same fabric measured according to the method ISO 13935-2:2004 +
ISO 13936-1:2004 is 60.3 N. For fabric F3, seam strength measured according to the
needle clamp method is 187.5 N, and seam strength measured according to the
method with sewn seam ISO 13935-2:2004 + ISO 13936-1:2004 is 163.2 N. The both
methods give matched assessments; the fabric F3 has higher seam strength than the
fabric F1. The fabric F2 has high seam strength (>200 N) according to the needle
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clamp method, but seam strength obtained according to the method ISO 13935-2:2004
+ 1SO 13936-1:2004 is very low, 20.9 N, due to sewing thread breaking.

Higher seam strength and lower seam slippage obtained according to the needle
clamp method ISO 13936-3 in comparison with the method with sewn seam ISO
13935-2:2004 + ISO 13936-1:2004, is due to different seam breaking mechanism. The
method ISO 13936-3 doesn’t involve thread in seam performance investigation and the
possibility of fabric damage during sewing is eliminated. Because seam breaking can
occur as a result of thread breaking, fabric breaking or both, it was expected that seam
strength measured according to ISO 13935-2:2004 + ISO 13936-1:2004 will be lower.
This is due to mechanical strain to which the fabric is exposed during sewing, the
friction between the fabric and the sewing thread, and the possible damage of the
fabric from the impact of the needle penetrating the fabric.

CONCLUSION

In this study seam performance of three lightweight fabrics was investigated using two
methods: ISO 13936-3 and ISO 13935-2:2004 + ISO 13936-1:2004. From the results
obtained we can conclude that, both methods used have comparable evaluation of the
fabrics properties with reference to the seam slippage. The method ISO 13936-3 may
be more restricted for investigation of seam performance of very lightweight fabrics,
because breaking of the simulated seam can occur at force lower than 100N. The
results from investigation of the seam strength have shown that both methods give
matched assessments of the seam strength performance. The comparison of the
results shows that, according to the method ISO 13935-2:2004 + ISO 13936-1:2004,
the results for seam strength are lower and for the seam slippage are higher in
comparison to the seam strength and seam slippage of the needle clamp method ISO
13936-3.
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IZVOD

ISPITIVANJE KARAKTERISTIKA SAVOVA PRIMENOM DVA RAZLICITA
METODA

Sashka Golomeova', Goran Demboski’
! Tehnoloski fakultet, Univerzitet “Goce Del&ev”, Stip, Makedonija
% Tehnolosko-metalurdki fakultet, Univerzitet “Sveti Kiril i Metodije”, Skopje, Makedonija

U radu se ispituju performanse Savova kod lakih tkanina koriS¢enjem dve metode: ISO
13936-3 i ISO 13935-2:2004 + ISO 13936-1:2004. Cilj rada je da se uporedi da li ¢e
dve razliCite metode dati istu procenu osobina Sava. Ispitane su tri lake tkanine
namenjene su proizvodnju Zenske odecée. Dobijeni rezultati su pokazali da obe
metode, daju usaglasene procene svojstava tkanina u smislu klizanja $ava. Poredenje
rezultata pokazuje da kod obe metode postoji

preklapanje ocena za performanse jacine Sava, ali jadina Sava izmerena prema
postupku 1ISO 13935-2:2004 + ISO 13936-1:2004 je nesto niza u odnosu na jacinu
Sava kod metode ISO 13936-3, kao rezultat eliminacije faktora Sivaceg konca u
drugom postupku.

Klju¢ne redi: Sav, klizanje Sava, jacina Sava, stezaljka sa iglama
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