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Influence of Sewing Element Parameters and Number of Washing
Cycie on Seam Puckering Level
Abstract
Unwanted waviness of the fabric along the seam line is called
seam pucker. This can be seen after sewing and sometimes after
washing garments. The AATCC grades as seam pucker do not
provide sufficient information for analyzing and solving the

problem. The main reasons of occurring seam puckering may

be, sewing thread characteristics, sewing operation parameters,
sewed fabric properties, needle size , and number washing
cycles.

The methodology outlined in this work eliminates the need for
sophisticated multi-response data that leads to non-parametric
factor resolution. It was found that, fabric structure is the main
reason of seam puckering. In addition, small-sample
considerations and multi-distribution effects that may be
inherent do not restrict the applicability of the method presented
herein by this type of experimentation. This investigation
provides a new angle to the published methods of muiti-
response optimization by supporting Taguchi's design of
experiments methods through a multi-ranking scheme

Keywords: Seam puckering — Washing parameters— AATCC test

method —Taguchi experimental design.
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Needle No. 12

@ Before
o After

Q = N O & @

Seam Appearance

Fabrio Type
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a Before
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Needle No.18

C Before
m After

6 =« N w & @
Seam Appearance

Fabric Type

(VA) Galia 51 o 5pi8all Cliall &0l Ao Juudl) Adee U8 (V) Jsa
) sl CcBlagh Suud Ay spliap e p1sY Culal s Byl mias (V)dss>
(1Y) ulla

Source of P
SS df MS F F
Variation value

Fabric | 5.111 8 0.639 | 2.556 { 0.103 | 3.438
Washing | 2.000 1 2.000 | 8.000 | 0.022 | 5.318
Error 2.000 3 0.250
Total 0.111 17
S5 clash Jaud A yetaas LaAY) £ 19 oplal Julas (Shish e (Y) dssa
(Y £)nlia 5l

Source of P-
SS df MS F F
Variation value
Fabric 3.444 3 0.431 | 1.632 | 0.252 | 3.438
Washing 1.389 1 1.389 | 5.263 | 0.051 | 5.318
Error 2.111 3 0.264

Total 6.944 | 17
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Source of P-

SS df MS F F
Variation value

Fabric | 3.444 3 0.431 | 4.429 | 0.025 | 3.438
Washing | 2.722 1 2.722 [ 28.000| 0.001 | 5.318
Error 0.778 8 0.097
Total 6.944 17
] (o35 Dhagl dunad Tpplias L) £l Cuball it (e s (¢) st
(VA) ulia

Source of P-

SS df MS F F
Variation value

Fabric | 7.444 | 8 |0.931 [ 7.444 | 0.005 | 3.438
Washing | 2.000 | 1 | 2.000 |16.000| 0.004 | 5.318
Error 1.000 8 0.125
Total 10.444 | 17
) le cBlash Saud Ly pgdiag el £ 153y ool Jolas ) prdags (0) Jsaa
(Yo)tda

Source of P-

SS df MS F F
Variation value

Fabric 7.000 3 0.875 | 7.000 | 0.006 | 3.438
Washing | 0.500 1 0.500 | 4.000 | 0.081 | 5.318
Error 1.000 8 0.125
Total 8.500 | 17
A jpdial Lualhall A plodf co guidaly iMIS Ala of ARl gl e il
Ljghie o laa qualy S lia of Liady JAdldadl i) clulia Lo cdlagl
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Neadle No. 26
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Source of P-
SS df MS F F
Variation value
Fabric 10.844 1.356 | 7.746 | 0.000 | 2.244
Needle No. 26.000 4 6.500 | 37.143 | 0.000 | 2.668
Error 5.600 | 32 | 0.175
Total 42.444 | 44
(V) dgsa
Source of P-
SS df MS F F
Variation value
Fabric 12.044 8 1.506 | 9.945 | 0.000 | 2.244
Needle No. | 30.356 4 7.589 [ 50.128 | 0.000 | 2.668
Error 4.844 32 0.151
Total 47.244 44
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A: Fabric size

Ao

,_,JIJSL'.'I 48, 0ay Cgylall p.hua'.i Y—V—¢

o Al =100 g/m*2
o A2 =200 g/m"2
o A3 =300 g/m"2
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. B: Needle size (Singer)

. C: Fabric Structure

Bl =14
B2 =18
B3 =22
C1 = Plain
o €2 =Twill
C3 = Satin

» D: Repeated washing

D1 = before washing

D2 = after washing
salaiall Adghuaall (8 M) Baslaiall Aghunall ahadic) caag s yall ppanaiti-|
QA1 s [8] Jstally MO salll o dgigal

Experiment Fabric Needle Fabric Repeated
Number size size Structure | Washing.
1 100 14 Plain Before
2 100 18 Twill After
3 100 22 Satin After
4 200 14 Twill After
5 200 18 Satin Before
6 200 22 Plain After
7 300 14 Satin After
8 300 18 Plain After
9 300 22 Twill Before

ket des Y Aalall cusn A1 Chitall 38 o LAY Ades s dgsall 1




ar peny Aapd ey Abagluad Aadl Al Zpat O8I (SN) Jina i
(3) doaadls Adee il Ao i Bl LAL o gt A sl anag i

A3 oy
Experiment Numbe Triall Trail2 Trail3 Mean
1 4.80 4.90 4.90 4.867
2 4.88 4.89 4.93 4.900
3 2.85 2.96 3.74 3.183
4 4.4 4.8 4.9 4.700
5 3.90 3.20 4.50 3.867
6 3.80 3.70 4.80 4.100
7 3.50 4.20 3.50 3.733
3 4.27 3.98 3.20 3.817
9 4.25 3.98 4.0 4.077

(SN) Jire Upsag o 38 Jiu) 3 pdagally s ifiall Jall =
Sm1 = ( 4.8+4.9+4.9)42/3 = 71.053

ST1= 4.872 +4.942+4.9%2 = 71.06
Sel = ST1 - Sm1 = 71.06 - 71.054 = 0.006

Vel = Sel / (N-1) = 0.006/2 = 0.003
SN1=10 Log (1/N) (Sm1 - Vel) / Vel = 10 Log (1/3) (71.053 -

0.003)/0.003 = 38.973
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S s dall

Experiment Number T1 T2 T3 NS
1 4.8 4.9 4.9 38.973
2 4.88 4.89 4.93 45.353
3 2.85 2.96 3.74 16.313
4 4.4 4.8 4.9 24.996
5 3.9 3.2 4.5 25.796
6 3.8 3.7 4.8 21.377
7 3.5 4.2 3.5 19.118
3 4.25 3.98 3.2 16.793
9 4.25 3.98 4 25.679

(\ \) dsaa

Experiment Number P1 | P2 | P3 | P4 SN

\ \ \ i \ SN1

Y \ Y ¥ S SN2

v \ v v v SN3

¢ Y \ Y v SN4

o Y Y 3 \ SN5

1 Al Y ) Y SNo6

\ Y \ v Y SN7

A v Y ) A SN

q v Al X \ SN9

s Abulss dsiadl 1 Jeo o el Jon a (V1) dssn Jiad gl
CORLARH (alie) Jiadd Aagpdags a3 A)) alad Al Gl . Jale S8 SN)) e e
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SNA1=33.546,SNB1=27.090,SNC1=28.676,SND1=30.149
SNA2=24.056,SNB2-29.314,SNC2=32.009,SND2=73.103
SNA3=20.530,SNb3=31.123,SNC2=20.409,SND3=19.367
AA = max — min = 33.546 - 20.530 =13.016
AB = max - min = 31.123 - 27.090 =4.033
AC = max — min =32.009 - 20.409 =11.6
AD =max - min = 73.103 - 19.367 =53.736
(SN ) Uona Ao dpn Aoy alee o3 Jpaad) laay 20T Jora g0 Jisdd minsal
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