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Analysis of Fabric Shrinkage in Sewing Machine Embroidery
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Abstract
Silk, polyester, cotton, and wool fabrics were embroidered with varying stitch length of 3mm, Smm, and
10mm to examine the difference in fabric shrinkage in terms of sewing direction, fabric thickness, cover
factor, stitch length, and fiber type. Warp, filling, and bias direction of sewing resulted in no difference in
fabric shrinkage. Within the samples with same stitch length, there was less fabric shrinkage in fabrics
with higher fabric thickness or higher cover factor. There was larger shrinkage when sewn with longer
stitch length. Comparing fabrics with different fiber types but similar fabric thickness, silk and polyester
fabrics showed the smallest fabric shrinkage and wool fabrics showed the largest shrinkage. It is shown
that similar fabric shrinkage between silk and polyester is due to the similarity in cover factor.
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.M | (Hand embroidery)t} 5% 71741 A14=(Sewing machine
embroidery)A1F& Q73 € 208 FHAY. 1
92 Ut A5HE AU 1960dTel) T 2ut & e AANTE ol F3 FA) & A%
& £23US ol wE JEriER st A% & ARLE sk 7IEAT 57 g Eel, A g s
A4 YFS o2tk A5 HBL wlmA B A AFOEZ /Y Fholt AR QAo
BHaHS tjEo] HEAd F& w2224 ¢ Al A AN 7 de ¥ A AeAES A
AH AT RES T4 Y AL ANLJG @ e B AR nAn
Aele A+ oHE A, F oz, 2919 dEY, = Aol B skl dArte AHA F2 A%
g, X 20, olFE ol AMS-E I gl d& Al(Hand embroidery)2] o)&/ge #3F =& F
Fo] YRZA AF A Fo] AHLHIE gt} Aol £ 0|21 7|AA4(Machine embroidery)l] &3k =
o] JAEL tfF o2 9 JHA|#o] ofet 2t ) B2 As 1A Aol Bted EFQAS FES =
gol ZxgorA AFe T4 OARIE Mz g £o) & BoIth(FF3L, 1988). ol &L olfie=
Aoz & EF OF ALY £ 95 AF AASE AFAA A5} F2 A Bl degon A4
(Automatic machinery embroidery)2.0he= 48]2} 7t HRoH AdgAde S4E T4 sttty sle
Qe HF me}t FEAVNE F de F AT o m2tA 714 2 A FlM BT 5 Sle B4
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Fig. 1. lllustration of how stitch areas were planned
for the embroidery experiment: An example of
stitch plan for 10mm stitch length. Each box
represents the stitch area with the short sides
corresponding to one stitch length. Between
‘A and ‘B’, there were 10 boxes of size
10x50mm for 10mm stitch length, 20 boxes of
size 5x50mm for 5Smm stitch length, 32 boxes
of size 3x50mm for 3mm stitch length

zI::zi )‘\jz': al—);] o= l 30cm¥ D]—oﬂ H‘%ko
100mm % °| 9+ 10mm, Smm, 3mm<] "1] 7Y
Z 02 A3kt 10mm, Smm, 3mme] A 7
Zo Azt e Na AP oM A
273t AR} dke] Wikl W2 £2 o)
o] HalE A& 3 WAE AEE o] 83 HAL
QAL vlelol & WgFo. 2 Fr1H 0 2 A3l

érﬁrﬁkﬂ

AE PR 3 B SE EelA
005mm7H 573 & £ Qe AE ol8sd 24 AR
o) a9t aAtele] deo)(pE SA3 ATdY 35
2FS s & ]i%i 3% szel@)

£ 33 WE WA HFE oS,

Table 1. Characteristics of Fabrics Used for Embroidery Experiment

$3% dlolEl= SPSS for Windows 9.0 Z2 1%
olgsted BAsgom KR =717t B3 AR
X7} AAHE-¥ (normal distribution) 73] skA] &
2 o) HEZEL} PESES o) gdl ART BASE
H]| 4= ZA 41 (nonparamatric statisticsyS- ©]-83H%
thE &3}, 794, 1992; Hollander & Wolfe, 1973). X
Lo} HEe] $7 5 7 WK1e) $7t el A%E =
2] =9}t 712 (Friedman Test Statistics)2 AML-8l2 23] &
A&} 7ol AE FA wlo] 2l 9 AdRE 2
AR zlolE 7AFdh= Y3 735 (Wilcoxon Signed
Rank Testy& AR&-8led z}zhel A|g7be) =2Rgko] 2}
o|& BlwIATHI TS, A, 1992; Hollander &
Wolfe, 1973).
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1. Xt X 2o 54 Ay A3

7, Eo2EHE, "HAFE 7} 35383 23 E 259
F 115 AEA 80 g EHANE 3= <Table 1>
3 72t A|5e] FE88 BT A@shE uke} 7o)
100%9-S F89em 159 HAEHT o) #)
et w% HHEQ Aoz ZAEYTH A5

Sample | oo et Fabric Thickness| - - Yam Cuum{/Scm) Cover
No. o (mm) ~Warp “Weft Factor
1 Silk 100% plain 97.1 34.67 0.11 175 130 16.52
2 Silk 100% plain 50.95 68.42 0.15 149 176 17.20
3 Silk 100% plain 160.12 30.81 0.17 231 214 22.27
4 Polyester 100% plain 53.53 97.58 0.12 211 148 18.28
5 Polyester 100% plain 50.95 68.42 0.12 197 175 19.98
6 Polyester 100% plain 26.85 34.08 0.17 172 151 22.40
7 Cotton 100% plain 32.81 41.65 0.17 150 158 20.27
8 Cotton 100% plain 41.44 45.56 0.20 203 141 20.95
9 Cotton 100% twill 17.51 17.27 0.44 166 108 24.63
10 ‘Wool 100% plain 18.94 25.14 0.50 134 154 22.81
11 Wool 100% plain 18.83 15.43 0.60 156 160 26.04
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HAF7< 0.11~0.60mmell B3 =4l A3 E(0.14mm)
T Zo2HE AE0.4mm)S BFH 02 e T
AE Vel o R AEQ.55mm)o| 7HE F7A 9t
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a1
oZ
ol

ko] W2 FEo AxE TH BAE A ES
e BEAEeY o A3 <Table 2>9 7t}

&, Z =T AS A7} AAL AL vlojol 2 Al W)
7+ & AEE AE 3mm(p< 411), Smm(p<.368),
10mm(p< .646)° BF o= 05914 )7t gle Ao
2 et

3. X H@e| FHo WE 5 HE

A5 HEe] 0] BHE £5 WBH: <Tuble 35

Table 2. Comparison of Fabric Shrinkage in Cotton Fabric(0.17mm) according to Stitch Length and Different Stitch
Directions: Friedman Statistics

df P
warp 4.8 2.00
weft 3mm 47 2.40 5 1.778 2 0.411
bias 43 1.60
warp 8.6 2.10
weft Smm 8.8 230 5 2.000 2 0.368
bias 84 1.60
warp 10.8 220
weft 10mm 104 1.70 5 0.875 2 0.646
bias 10.3 2.10

Table 3. Comparison of Fabric Shrinkage among the Fabrics with Different Fabric Thickness: Friedman Statistics

df 'y
1 0.11mm 96 3.00
2 0.15mm 3mm 7.6 2.00 5 10.000 2 0.007%*
3 0.17mm 2.3 1.00
silk 1 0.11mm 12.4 3.00
Fabric 2 0.15mm Smm 87 2.00 5 10.000 2| 0.007%
- e 3 0.17mm 57 1.00
1 0.11mm 15 3.00
2 0.15mm 10mm 99 2.00 5 10.000 2 0.007**
3 0.17mm 72 1.00
4 0.12mm 6.1 3.00
5 0.12mm 3mm 53 2.00 5 10.000 2 | 0.007%
6 0.17mm 24 1.00
Polyester 4 0.12mm 72 2.80
;;{)ﬁc 5 0.12mm S5mm 68 220 5 9333 2| 0.009%
6 0.17mm 4.4 1.00
4 0.12mm 92 2.90
5 0.12mm 10mm 8.4 2.00 5 9.000 2 | 0ot
6 0.1700m 73 1.10
7 0.17oun 5.0 3.00
8 0.20mm 3mm 23 1.70 5 8316 2 | 0016
9 0.44mm 20 1.30
Cott 7 0.17mm 8.8 3.00
F"br‘i’: 8 0.20mm Smm 76 2,00 5 10.000 2 | 0007+
a 9 0.44mm 55 1.00
7 0.17mm 10.8 270
8 0.20mm 10mm 10.0 170 5 4625 2 | 0.099
9 0.44mm 98 1.60

bp< 05, **p<.1
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Table 4. Comparison of Fabric Shrinkage between Wool Fabrics of Different Fabric Thickness: Wilcoxon Test

Statistics
¥
P
0.50mm/0.60mm 3mm 5 -2.041 0.041*
0.50mm/0.60mm Smm 5 -2.023 0.043*
0.50mm/0.60mm 10mm 5 -2.032 0.042*

%p< 05

Table 5. Comparison of Fabric Shrinkage among the Fabrics with Different Cover Factor: Friedman Statistics

Fabirc Sﬂ;‘gle a
7 ) .
8 20.95 3mm 23 1.70 5 8.316 2 |0.016%*
9 24.63 2.0 1.30

Cotton 7 2027 8.8 3.00

Fabric 8 20.95 Smm 76 2.00 5 10.000 2 | 0.007**
9 24.63 55 1.00
7 20.27 10.8 2.60
8 20.95 10mm 10.0 1.70 5 3.600 2 |0165
9 24.63 9.8 1.70

lp<.05, **p<.1
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<Table 6> JEREd 54 I E2 A5 2S¢
AFo| AW B B2 F50] dojdS A &,
0.11mm FA1 9] BAE(7H)S 2F 3mm JFLE 7}
£ i 9.6mm7t 5T HHH Smm AZLZ 2|
124mm, 10mm FZ L2 A4A] 15mm $E3t90)
olg} Zro] 71 NE O Z A58 A ] Bo] $&3l=
e RAES X R E A8 FEo g YE
ston =Rk AF) o8] BF =054 o
Aoz A=
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Table 6. Comparison of Fabric Shrinkage in the Fabrics with Same Fabric Thickness: Friedman Statistics

-1062 -

o G g |
1 0.11lmm Smm 12.4 2.00 10.000 2 0.007*
10mm 15 3.00
Silk 3mm 7.6 1.30
Fabic 2 0.15mm Smm 8.7 1.80 7.444 2 0.024*
10mm 99 2.90
3mm 23 1.00
3 0.17mm Smm 5.7 2.00 10.000 2 0.007*
10mm 72 3.00
3mm 6.1 1.00
4 0.12mm 5mm 72 2.00 10.000 2 0.007*
10mm 9.2 3.00
Polyester 3mm 53 1.80
Fz)ﬁc 5 0.12mm 5mm 6.8 220 10.000 2 | 0.007*
10mm 8.4 3.00
3mm 24 1.00
6 0.17mm Smm 44 2.00 10.000 2 0.007*
10mm 73 3.00
3mm 4.8 1.00
7 0.17mm Smm 8.6 2.00 10.000 2 0.007*
10mm 10.8 3.00
3mm 2.3 1.00
8 0.20mm Smm 7.6 2.00 10.000 2 0.007*
10mm 10.0 3.00
3mm 20 1.00
(;0:‘.’“ 9 0.44mm Smm 5.5 2.00 10000 5 | o007
abric 10mm 9.8 3.00
3mm 24.1 1.00
10 0.50mm 5mm 36.0 2.00 10.000 2 0.007*
10mm 39.6 3.00
3mm 10.5 1.00
11 0.60mm Smm 154 2.00 10.000 2 0.007*
10mm 23.0 3.00
Lp<.05
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Table 7. Comparison of Fabric Shrinkage among Different Fabric Types under Same Stitch Length

Siik/ 0.17mm —
Polyester/ 0.17mm 1.60 N
Cotton/ 0.17mm Smm 300 | O 14.125 3| 0003
Wool/0.60mm 4.00
3 Silk/ 0.17mm 2.00
6 Polyester/ 0.17mm 1.00 *
7 Cotton/ 0.17mm Smm 300 | O 15000 3| 0002
11 Wool/0.60mm 4.00
3 Silk/ 0.17mm 1.40
6 Polyester/ 0.17mm 1.60 %
7 Cotton/ 0.17mm 10mm 300 | O 14.739 3| 0002
11 Wool/0.60mm 4.00

Hp<.05

Table 8. Comparison of Fabric Shrinkage between Silk and Polyester Fabrics with the Same Fabric Thickness:

Wilconxon Test Statistics

o
: bolyeser 0.170mm 3mm > 5 0,577 0.564
6 igge(s)i;n(l;.?mmm Smm - 5 2,060 0.039%
: Polyesir 0.1 T0mm 10mm 73 5| -0 | oa
" p<.05

o AR E70 wet £5 dold zelrt UeTtE
ZARE Asjot), 87| A AFEGH), 2] 2H
2 AE@EeH), HAETHRE FA7 0.17TmmE 5Y
gt FAle] Ao AMREHN oW RAFLS AHAEHE
ZAEe] BN Bt T8 FETe] 79 7Hest
Horng B Age] A3 0.50mm(109), 0.60mm
(118) FA € FE 2 0.60mm FAQ HE(11H)S
ol A, 2o 2uz, 33 &} 3 sty
<Table 750l 2J31H AA)e] AH FF/l gelrie
AZo] 3mmsl 75 AHES] Hd FFHlE 23
mm, EZN2HE FEL 24mm, B2 E-S 5.0mm,
EAEL 10.7mmZE AXE<Z o AEH 2R E<HF
E<RBAE $£Oo2 FEF) /S ¢ & AdTh
5mm A2 A= ZPYNAHEIE<AZEHF
E<RAE £22 10mm JZ9] A4E AHEE
YA 2HZ A EHEBEREAE £O8 F2go| F
7HetE AL & 4 e Z=w S As
A ARE 2F 0=.0504 HFolgs sy, o
gt o] u AREEH)H Edo2H 23 B (eH) 7
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