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ABSTRACT

In this study, slippage and grinning behaviour of lockstitch seams on elastic woven fabrics (seam type 1.01.01 SSa-1 stitch type
301) under cyclic loading conditions has been analyzed. The influence of repeated extension and recovery was investigated. For this
purpose two different fabric types with two different weft densities and with two different elastane yarn types were taken as samples for
the experiments. In total six samples having different specifications were obtained. The effects of mechanical properties of fabrics on the
amount of seam slippage and seam grinning are experimentally investigated and statistically analyzed. Seam slippage and grinning on the
sewn fabrics increase with decrease weft density and with increasing fabric extensibility. The slippage results of the samples were
between 7-14 mm and grinning results were between 0.86-0.94 mm. under cyclic loading conditions. Photographs were taken with an
optical microscope to show the slippage and grinning behaviour of the elastic fabrics after 300 cyclic loading conditions.
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OZET

Bu ¢alismada, elastik dokuma kumaslardaki diiz dikislerin (dikim tipi 1.01.01 SSa-1 dikis tipi 301) tekrarl yiikleme sartlar1 altinda
kayma ve siritma davranislar analiz edilmistir. Tekrarli uzama ve geri toplanmanin etkileri arastirilmistir. Bu amagla, deneylerde kulla-
nilmak tizere iki farkli elastanli iplik, iki farkli atk: siklig1 ve iki farkli kumas tipi se¢ilmis, boylece farkli dzelliklere sahip alti kumas
numunesi elde edilmistir. Dikis kaymasi ve siritma miktar1 lizerine kumaglarin mekaniksel 6zelliklerinin etkisi de deneysel olarak ince-
lenmis ve istatistiksel olarak degerlendirilmistir. Dikilmis kumaslardaki dikis kaymas1 ve siritmasi kumas uzayabilirliginin artmasi ve
atki sikliginin azalmasi ile artmaktadir. Numunelerin tekrarlt yiikleme sartlar altinda dikis kaymasi degerleri 7-14 mm arasinda ve sirit-
ma degerleri de 0.86-0.94 mm arasinda bulunmustur. Elastik kumagslardaki dikislerin 300 devirli yiikleme sonucunda dikis kaymasi1 ve si-

ritmasinin fotograflari optik mikroskopta goriintiilenmistir.

Anahtar Kelimeler: Diiz dikis, Dikis kaymasi, Dikis siritmasi, Elastik kumas, Dikis.
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1. INTRODUCTION

Seams on garments are subjected to
repeated loading during daily use, such
as walking, sitting, squating down, etc.
This repeated loading causes several
seam defects, such as slippage for
woven fabrics and seam grinning. Seam
slippage (opening) is a mode of failure
evidenced by yarn movement at either
side of the seam creating a gap or
opening as can be seen Figure 1 (1,2).
Seam grinning is one of the most
important seam defects when con-
sidering the apperance and aesthetics of
both garments seams (3). Seam grinning
may be described as the seperation of
the interface line between two sewn
fabrics as can be seen Figure 2.

Accepted: 16.10.2009

Elastic fabrics have more tendency to
seam slippage as the seams at elastic
fabrics do not have enough elasticity like
the elastic fabric.

The quality and performance of a sewn
garment depends on various factors such
as seam strength, slippage, grinning,
puckering, apperance and yamn
severance. Nowadays, apparel plants
decrease their quality defect rates,
therefore they can become more
advantageous in the conditions of
competition (4, 5).

When a seam is stretched at right angles
to its direction, seam slippage normally
occurs. If the slippage is conspicuous, it
is regarded as a sewing defect. The
former is connected with seam slippage

and has been reported to be influenced
mainly by fabric characteristics such as
weave, type of weaving yarn, coefficient
of friction between yarns, fabric density,
and so on.

Some researches developed a theo-
retical model to predict the influence of
thread properties, stitch density, applied
load and number of loading cycles on the
amount of seam grinning (6).

Some researches examined the
effects of repeated extension and
recovery on selected physical
properties of lockstitched seams (7).
They found that fabric type and
extension limit were important in
determining load at maximum initial
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extension and load change over the
first 100 cycles.

The finish with silicone reduces the
slippage resistant at the elastic fabrics.
This can be explain that the silicone
finish reduces the friction between the
threads of the fabrics by increasing
their movability (8).

2. MATERIALS AND METHODS

PET/Elastane weft stretch twill and
plain fabrics were woven with the weft
yarn of 150/40 denier PET/elastane
air-covered and twisted yarn and warp
yarn of 70/72 denier PET yarn. Twill
and plain fabrics were woven with two
different  weft densities. Some
essential properties of the fabrics are
given in Table 1.

100x150 mm  specimens  were
prepared from these six fabrics in weft
direction as described in ASTM 1683.
Standard atmospheric conditions were
maintained during tests. The samples
were sewn with 80 ticket number
sewing thread and 90/14 needle size.
ISO-301 sticth type was applied with
Juki DDL-5550 lockstitch sewing
machine with 5 stitches/cm.Table 2
shows the properties of sewing thread
used.

Repeated extension and recovery
tests have been set according to
ASTM D 1682- 1683 as carried out by
Webster (9, 10). Cyclic loading was
applied on Instron tensile testing
machine. Specimens were positioned
with the seam centered longitudinally
in the jaws. 150 mm/minute jaw speed
was selected to simulate a steady rate
of movement as for a garment which is
similar to Webster's study. Extension
limit was chosen 40 % for stretch
direction to represent the strains
encountered in garment wear. Table 5
shows the seam slippage values in
stretch direction of the fabric. 40 %
extension was applied in weft direction
during cyclic loading.

In this study, seam slippage and
grinning of the yarns were measured
after 50, 100, 200 and 300 cyclic
loading. The length of seam slippage
and grinning were measured at their

Table 1. Properties of fabrics used

: (thread/cm) ; Strength (N
No | Fabric | \weave Welgzht Strength (N) gth (N)
code (g/m”)
Warp | Weft Warp Weft Warp Weft
1 DPA1 Twill 74 26 133 718.6 | 631.6 | 449.8 | 262.7
2 DPA2 Twill 74 29 142 718.3 | 682.7 | 4425 329
3 BTA1 Plain 72 27 132 656.3 | 707.6 432 414.5
4 BTA2 Plain 72 30 135 678.2 | 751.7 406 377
5 DTA1 Twill 73 26 134 7776 | 713.6 | 392.3 | 261.8
6 DTA2 Twill 73 29 134 730.3 | 753.8 419 338
o D : Twill, B : Plain, A : Weft density (A1,A2)
e P : Air-covered elastic weft yarn, T : Twisted elastic weft yarn
Tablo 2. The properties of sewing thread used
No | Ticket Number Type Twist (T/m) | Count (tex) | Tenacity (cN/tex)
1 80 2 Ply PET Spun 805 (2) 20.5x2 25
Tablo 3. SNK test of the seam slippage results under cyclic loading on the twill fabrics
at different weft densities
Weft Density
(wefticm) 50 Cycle 100 Cycle 200 Cycle 300 Cycle
26 14.01 a 14.04 a 14.09 a 14.11a
29 10.58 b 10.62 b 10.66 b 10.68 b

Tablo 4. SNK test of the seam slippage results under cyclic loading on the twill and plain
fabrics at different elastane and weave type

50 Cycle 100 Cycle 200 Cycle 300 Cycle
Elastane Air-covered 237a 12.39 a 1244 a 12.46 a
Type Twisted 12.32 a 12.34 a 12.39 a 1242 a
Weave Plain 10.61b 10.63 b 10.67 b 10.70 b
Type Twill 14.08 a 1411 a 1416 a 1418 a
Table 5. Seam slippage in weft direction with 40 % extension
Eabric 50 Cycle 100 Cycle 200 Cycle 300 Cycle
No Code Load | Slippage | Load | Slippage | Load | Slippage | Load | Slippage
(N) (mm) (N) (mm) (N) (mm) (N) (mm)
1 DPA1 | 116.5 | 14.15 [102.26 | 14.17 | 83.36 | 14.12 | 70.63 | 14.24
2 |DPA2 |207.23| 10.83 |181.03| 10.68 |163.16| 10.9 |150.86| 10.92
3 |BTA1 [191.53| 10.62 |171.66| 10.64 |[15553| 10.7 |143.23| 10.72
4 |BTA2 [29546| 7.76 |276.23| 7.78 |24426| 7.83 |248.63| 7.86
5 |DTA1 88.6 14.01 72.6 14.04 | 59.13 | 14.09 56.6 14.11
6 |DTA2 | 1283 | 10.58 118 10.62 94.3 10.66 84.9 10.68

40 % extension in weft direction after
50,100,200 and 300 repeated loading.
After the relevant cycles were
completed, the seam opening values
were measured immediately with an
accurate linear compass in order to
avoid creep effect (11).

The photographs of the seam slippage
and grinning on the fabric samples
were taken with an optical microscope.
Optical microscopic analysis was
carried out by automatic Trinoculer
Stereo Zoom Microscope (Olympus SZ
6045 Model).
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Figure 3. The variation of weft direction seam slippage according to the cycle number at
twill fabric samples

Costat was used for all statistical
procedures. The results were
evaluated by analysis of variance
(Anova) and Student-Newman-Keuls
(SNK) test. Anovas were applied to
data to understand the statistical
importance of parameters on seam
opening and seam grinning. All test
results were assessed at significant
levels of a a = 0.05.

3. RESULTS AND DISCUSSION

All test results are evaluated separetly
as given below.

3.1. Seam Slippage Results

Seam slippage results of the samples
in weft directions after 50,100,200 and
300 cyclic loading are shown in Figure
3 and 4.

The SNK results at Table 3 and 4
show that significant effects of weft
density and weave type in the weft
direction seam slippage under cyclic
loading conditions. Twill fabric samples
had high seam slippage values at 50,
100, 200 and 300 cycles then plain
fabric samples. The SNK results show
that no significant effects of both air-
covered and twisted elastane yarn
type in the weft direction seam
slippage under  cyclic  loading
conditions.

As can be seen from Figure 3, the
seam slippage results were nearly the
same both the twill fabric with air-
covered and twisted elastane yarn
samples.

The SNK results show that significant
effects of weft density in the weft
direction seam slippage under cyclic
loading conditions were seen. While
the weft density increased seam
slippage values decreased at 50, 100,
200 and 300 repeated cyclic loading.

The fabric structure has been more
rigid at high weft densities and seam
slippage couldn’t seen much more. As
can be seen from Figure 3 and 4
seam slippage values were decreased
at 50, 100, 200 and 300 repeated
cyclic while weft densities were
increased.
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Figure 4. The variation of weft direction seam slippage according to the cycle number at

twill and plain fabric samples

the photographs. Also some of the
weft yarns were broken.

As can be observed at the photo-
graphs, the yarns at the seam line
slippaged towards outside.
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Figure 5. The variation of weft direction seam grinning according to the cycle number at

twill fabric samples
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Figure 6. The variation of weft direction seam grinning according to the cycle number at

twill fabric samples

3.2. Seam Grinning Results

Seam grinning is one of the most
important seam  defects  when
considering the apperance and
austhetics of both garments seam.

Seam grinning results of the samples
in weft directions after 50, 100, 200
and 300 cyclic loading are shown in
Figure 5 and 6.

As can be seen from figures, the seam
grinning values were nearly the same
and very small (0.87- 0.94 mm) so that
we can say there were no significant

effects of weave type, elastane yarn
type and weft density in the weft
direction seam grinning.

The biggest seam grinning were seen
at 300 cyclic loading at Figure 6. Cycle
number is effective on seam grinning.

3.3. Optical Microscopic Studies

Figure 7, 8 and 9 show seam slippage
and seam grinning on the different
deformed fabric samples that we used
in this study after 300 cyclic loading.
The yarns were moved and slippaged
near the seam line as can be seen on

Figure 7. Apperance of seam slippage and
grinning of the fabric DPA1 after
300 cyclic loading (x10)

Figure 8. Apperance of seam slippage and
grinning of the fabric DTA2 after
300 cyclic loading (x10)

Figure 9. Apperance of seam slippage and
grinning of the fabric BTA2 after
300 cyclic loading (x12)

4. CONCLUSION

Seams are essential to the
construction of clothes and other
textile goods. In general they are
subjected to large numbers of loading
cycles during use. If sewing conditions
have been unsuitable, repeated
loading will give rise to seam defects
such as the familiar slippage and
grinning.
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Elastic behaviour of an ISO 301
stitched seam during repeated
extension/recovery cycles at low loads
in a direction parallel to the seam, we
have found that weave type and weft
density were necessary.

Seam slippage and grinning increase
with decrease weft density and with
increasing fabric structure extensibility.

The finish with silicone reduces the
slippage resistant at the elastic fabrics.
This can be explain that the silicone

finish reduces the friction between the
threads of the fabrics by increasing
their movability. Not to use silicone in
the finish procedures at these fabrics
cause high slippage, too.

The grinning values were low in these
samples when compaired with the
seam slippage values which were
high. If the slippage is conspicuous, it
will be regarded as a sewing defect.

Especially at elastic fabrics,
extensibility values must be between

10-20 % if we want low slippage at
their seams. Our samples in this study
haven’t high extensibility. So that we
have high slippage values.

At elastic fabrics insufficient seam
elasticity cause seam slippage and
also break of the seams. This study
will be useful to analyze in the further
studies the seam slippage behaviour
with the different elastic fabric
constructions.
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Bu arastirma, Bilim Kurulumuz tarafindan incelendikten sonra, oylama ile saptanan iki hakemin gériisiine sunulmustur. Her iki hakem
yaptiklart incelemeler sonucunda aragtirmanin bilimselligi ve sunumu olarak “Hakem Onayl Arastirma” vasfiyla yayimlanabilecegine
karar vermislerdir.

NPG 6 LIiFLERI ILE HOLIGANLARA DAYANIKLI KOLTUKLAR
Holiganlara Dayaniklt Koltuklar

Ucuz polipropilen turtinler kolaylikla zarar gérdtigiinden, Italyan firmasi Omsi tarafindan
naylon 6, "Holiganlara dayanikli" koltuklar tiretmek amaciyla kullaniliyor. Bu koltuklarin

daha yutksek olan dayanikliligi, naylon 6'nin:daha ytiksek mekanik dayanimina bagli. Ay-
rica, koltuklar daha parlak renklerde yapilabildigi gibi daha az kir:cekmekte. Polipropilen-
lerin “aksine naylon 6 urunleri, yangin: durumunda toksik gaz cikarmiyor. Naylon 6
elastomer kopolimeri, disc¢i koltugunda kullanildiginda mtikemmel bir dayaniklilik ve sag-
lamlik veriyor. Sertlik ve esneklik-arasinda optimal bir denge elde ediliyor. (internet)
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