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Effect of Blend Ratio and Fabric Structural Factor Affecting Garment Formability
of Wool/Polyester Blend Fabric

Hyun Ah Kim'
Korea Research Institute for Fashion Industry;, Daegu, Korea

Abstract: This study examined the effect of the blend ratio of wool and polyester fibers, yarn and fabric structural param-
eters to the appearance property and the formability of worsted fabrics. The mechanical properties of twenty types of
manufactured worsted and PET/wool blend fabrics were measured using KES-FB and FAST systems. Garment form-
ability increases with the thickness and cover factor as well as increases with wool content. The correlation between
KES-FB and FAST system showed a relatively high correlation with an extensibility of 0.98, bending and shear rigidity
0.71; both were higher than polyester synthetic fiber. The correlation coefficient of garment formability between KES-
FB and FAST systems was 0.93 and the correlation coefficient between formability and fabric extensibility was 0.8. These
results were higher than those of bending and shear rigidity. This revealed that garment formability was influenced by
wool content, cover factor and fabric thickness; however, wool content and fabric thickness were the most important fac-
tors for the seam pucker. The garment formability of the worsted fabrics can be predicted by fabric mechanical properties

measured from KES-FB and FAST systems.
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Table 1. Specification of the fabric specimens

Specimen . Weave  Weight
Group pe Blend ratio(%) pattern  (m g/cgr'hnz)
1 wool 98%, PU 2% Plain 27.53
2 wool 96%, nylon 2%, PU 2% Plain 13.93
A 3 wool 95%, silk 5% Plain 16.25
4 wool 100% Plain 14.13
5 wool 50%, PET 50% Plain 15.50
6 wool 100% Plain 13.00
7 wool 100% Twill 14.95
8 wool 100% Plain 14.58
9 wool 100% Plain 18.88
10 wool 50%, PET 50% Twill 25.40
11 wool 60%, PET 40% Twill 13.80
12 wool 80%, PET 20% Plain 13.68
B 13 wool 80%, PET 20% Plain 17.78
14 wool 80%, PET 20% Plain 17.98
15 wool 80%, PET 20% Plain 14.68
16 wool 60%, PET 40% Plain 14.03
17 PET 100% Twill 20.18
18 PET 100% Plain 14.85
19 PET 100% Twill 14.30
20 PET 100% Plain 14.83

a :yarn correction factor

d :yarn diameter(mm)

: fabric density(cover factor, %)

d, : diameter of the warp yarn (mm)
d, : diameter of the filling yarn (mm)
Fy s warp density/cm

F, :filling density/cm

b :fabric correction factor

2.3. 329| 2SN XY £H

Ao 2)AEAL 4AHAY (Seam puckering) AEHS AA]S}
o™ KSK ISO 7770°0 eJAst A5 & 33] AAlste] 3
HREA 7} A5 AFAT o= ARSIt Table 29

Table 2. Specification of sewing machine

Sewing Detailed Optimum sewing
condition characteristics conditions

. Sunstar auto sewin; .
Machine ¢ eSewing speed : 2000 rpm

machine

ePressor foot pressure :
4 kgf

eShuttle tension (front/
back): 100 gf/100gf

Sewing needle DBx1 #11(organ)

Sewing thread  Silk 100%, 2/60 Ne

Stitch shape L/2-301
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AEAY Al AME Ale71e] Ald BAERIE JERLS
o, 2t AlE E BAlRde et e A Adst
At =, BAISEE 2,000 rpm, =T 4 kef 28] B
B2 el RS 242 100 gfe] 2730x AAsISAT.
S H 35 (R.S,, relaxation shrinkage)
S AeF HAAHKSK 0558)0 At =Tt 5
25+2°C, ¥% 50+4% RHOIA AAEk] <Eq.2>ol 93] A
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24. HEo| AsEMT QAIMNEHNS =X
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Figs : Formability value by KES system

F  :fabric formability

Finax : 500 gf/em

EM : extension(%) at F .

LT :tensile linearity

B :bending rigidity(gf-cm2/cm)

FAST A|Zglol|x] 245t A3E42]004 Y4B 4ES <Eq.
4>5 ol g3l ALkl o™ <Eq4a>olr #3744 (By FAST-
2 3710l M ASE 2AEYW Zo](Cantilever length, C)& Ak
g3t AN <Bq.5>5 AMESISITH(Ly & De Boss, 1990).

(E,p—Es)-B
Frast = Aﬁ'_;‘“—“ )
B=WeC( x9.807x10° )
o714,
Fpagr @ Formability value by FAST system
Es  : extension(%) under 5 gf/cm load
E,y : extension(%) under 20 gf/cm load

B : bending rigidity(itN-m)

Table 3. Mechanical properties of the fabrics measured by KES-FB and
FAST system

(a) KES-FB system

Block of

Properties Symbols Characteristic Unit
LT Linearity -
Tensile WT Tensile energy gf-cm/cm?
RT Resilience %
. B Bending rigidity gf-cm?cm
Bending .
2HB Hysteresis gf-cm/cm
G Shear stiffness
Shearing 2HG Hysteresis at y=0.5°
2HGS Hysteresis at y=5°
LC Linearity -
Compression WC Compressional energy  gf-cm/cm?

RC Resilience %
MIU Coefficient of friction -

Surface MMD  Mean deviation of MIU -
SMD Geometrical roughness micron
Weight & W Weight per unit area mg/cm?
Thickness T Thickness at 0.5 gf/cm? mm
(b) FAST system

Instrument Description Symbol
Thickness at 2 gf/cm? T(Q2)

FAST-1 Thickness at 100 gf/cm? T(100)

Compression meter  Relaxed thickness at 2 gflcm®>  RT(2)

Relaxed thickness at 100 gf/cm? RT(100)

FAST-2 Bending meter Bending length BL
Extensibility at 5 gf/lcm ES
Extensibility at 20 gf/cm E20

FAST-3 Extension meter .
Extensibility at 100 gf/cm E100

Bias extensibility at 5 gf/fcm Eb

FAST-4 Relaxation shrinkage RS
Dimensional stability test Hygral expansion HE
Physical properties Weight per unit area w
Surface thickness ST

Calculated measurements Bending ‘rlfglfjlty BR
Shear rigidity G

Formability F

W fabric weight(g/m?)

C : bending length(mm)

Table 391 KES-FBS} FAST A|=Holld AlZE oJshgs 1
ERA AT

3. &2zt A =9

3.1. A8 2287 NEM QAP MAMEMo| DlXl= A&t
Table 4= 2 (}% AEAEY EX9 8, A AEY
TZAES] 2AHAAE Bt} Fig. 12 Table 40 H2l 20
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Table 4. Physical properties of fabric specimens

Yarn linear Fabric density Thickness - Relaxation
Specimen  Blend density(Nm) (ends, picks/in) Cover (mm) Formability Seam pucker shrinkage(%) Weave
number  ratio factor pattern
WD wf Wp wf T KES  FAST Max. Min. Wp wf
1 1.0 345 349 133.2 70 1.21 0.632  0.1594 1.11 4.7 3.9 2.6 0.5 Plain
2 1.0 38.8 35.5 73 53 0.4 0393  0.0526 0335 42 3.6 0.7 1 Plain
3 1.0 39.5 39.5 89.8 724 0.6 0.515  0.0370  0.27 3.6 24 2 1.9 Plain
4 1.0 874 54.3 92 71.6 0.56 0.403  0.0301 0.37 3.8 2.6 3.1 1.5 Plain
29.7 293 .
5 0.5 (2/595) (2/58.6) 60.4 55 0.48 0435  0.0416  0.51 4.6 3.5 2.5 1.2 Plain
6 1.0 19.6 42 75.4 68.4 0.89 0364  0.0308  0.11 4.5 33 0.5 2.7 Plain
(2/39.2) (2/84)
7 1.0 47.6 44 93.6 82 0.29 0349  0.0247 0.235 3.9 2.8 1 0.5 Twill
8 1.0 513 52.8 112.6 834 0.5 0381  0.0346  0.36 43 3.1 0.9 0.9 Plain
423 .
9 1.0 /845 413 1172 86.8 0.84 0.532  0.0500 0.29 44 34 2.9 0.8 Plain
10 0.5 ézg) (23&?8) 94.2 60.4 0.79 0.554  0.0597 047 44 3.1 1.5 0.7 Twill
11 0.6 382 379 73.6 66.6 0.25 0393  0.0225 0.135 4 29 1.4 0.5 Twill
12 0.8 543 443 91.6 75 0.4 0469 0.0359 0.24 44 2.7 2 1.5 Plain
13 0.8 (3/57?) (;77;4) 98.8 74.6 0.77 0.522  0.0519 0315 49 35 1.7 1 Plain
37.1 .
14 0.8 1742 38 92.6 74.3 0.67 0439  0.0396 0.23 4.1 3 1.4 0.7 Plain
15 0.8 354 314 68.6 58 0.48 0.398  0.0288 0215 4 2.7 1.7 1.2 Plain
(2/70.8)
16 0.6 56.3 54.7 103.4 89.2 0.41 0391  0.0194 0.145 34 2.7 1 0.5 Plain
17 0.1 (22/356.2) (23/16.21.2) 95.6 87.8 0.74 0.43 0.0167  0.32 3.5 2.6 1.2 0 Twill
18 0.1 22.9 30.7 93 812 1.19 0393  0.0156 0.14 2.9 2.5 2 0.8 Plain
19 0.1 (22/1153) 101.9 101 104.4 0.49 0388  0.0441 0.165 3.5 2.7 1.3 0.5 Twill
20 0.1 23.1 30.2 92 77.6 1.11 0366  0.0164 0.135 4 25 1.9 0.7 Plain
% AR £3 FelolsiE £88% AR I A Aol YANIAC] B RS Mol AE of o) g
HZEfol] mE KES-FBAIZH oA S48 o gtaolld Arte A3 AP T #el B2 2 /HREEA JAEIA %
YA G dAE =AIE Aot o] =& W2 Holu AvAFEI} e A5 o] vk YA
Fig. (@) & &8&3 7IHIHd we JALIA, b= A0l =& AE THE 27t QlolAAl . Yol #
oo} AvE] BE GANRA, ©F TA% & Eggel  HugiRe] QAR FLL ML AR AvaE, &
HE QAEAS UER Rolth Fig 10l IS AW £88 Jel3 T Sol HHom Ageinad JANEA
AEls] S7hl vk QYRBE Bk g R Glen ol JE T AEIE A4S PAA0E B Yok
2700 o At} B7bsHE A4S wolk e, dwa  Slal FARAS AN Table 5= ol HETE A9}
o2 gre FAGNE AHA Fado] Vel mEe] 414 A F(FKES)) Atole] B2 ol <] 324 Hehd
ol adke Aow iﬂﬂﬁ‘r Fig. 1(@%} (el & &8 ™ JAGZEN & A+ E&-&BRF FKTYT 3 2
&2 27 ZPl2E7t 50%/50% E8-&L u ARGl A AFRYY 078524 ¥ 3k Holw] AME (CF) A}
7P S e Bolr o] 9] 255 AAEAC] = g ZIAE 37 AR AFRYE 07999 ¥ G B
= AE & F At ol &0 o] =2 US| 9 = & F Uk F, o] AN ] AAIF A Tt
oM ZhsiAlE HEol thek B3] EAdo] et AP 2% '1% Aol 2 thgo] AHHAY il 4
Aol =2 35 BRItk AlgEnh v EFol&H 100% 0] T £AE Voot v AE & ey o]E9]
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(c) Formability(F) vs thickness vs blend ratio

Fig. 1. Formability by KES-FB system against fabric structural
parameters.

Table 5. Regression equations between formability and fabric structural
parameters

Formability Regression equation R
=-0.023 + 0.042(BR) + 0.054(CF) 0.589
F(KES) =-0.096 + 0.009(CF) + 0.299(T) 0.771
=-0.099 + 0.015(BR) + 0.296(T) 0.785
=-0.1 +0.021(BR) + 0.019(CF) + 0.26(T)  0.799
=-0.081+0.246(BR)+0.33(CF) 0.499
=-0.609+0.216(CF)+2.038(T) 0.722
F(FAST) =-0.625+0.072(BR)+2.011(T) 0.730

=-0.63+0.099(BR)+0.085(CF)+1.854(T)  0.736

o
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(a) Formability(F) vs CF vs blend ratio
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(c) Formability(F) vs blend ratio vs thickness

Fig. 2. Formability by FAST system against fabric structural parameters.
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Table 6. Regression equations between seam puckering and fabric
structural parameters

Seam . . 2
puckering Regression equation R
=2.712 - 0.305(CF) + 3.527(T) 0.492
S =3.285 + 0.806(BR) + 0.328(CF) 0.543
=2.581 + 0.612(BR) + 2.404(T) 0.623

=2.581 +0.616(BR) + 0.013(CF) + 2.380(T)  0.623

o b

Seam pucker (max)

e o

Fig. 3. Seam puckering against fabric structural parameters.

M FAST system
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10 Type
® PET100%
9 B Wool 98%, PUZ%
Wool100%
8 A WoolS0%, PET S0%
WoolS0%, PETS0%
7 < Wool60%, PETA0%
. v Wool80%, PET20%
0w g + Wool95%, SilkS%
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= 5
w
4
3
2
1
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(a) extensibility
Type
0.200 o PET100%
u Wool 98%, PU2%
0175 Wool100%
A WoolS0%, PET S50%
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2 & & 10 12 14
B(FAST)
(b) bending rigidity
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¥ 05
2]
04
0.3
02 ;
10 12 14 16 18 20 22
G(FAST)

(¢) shear modulus

Fig. 4. Relationship of fabric mechanical properties between KES-FB
and FAST systems.
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Type
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(a) KES-FB(F) vs FAST(F)
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0.06
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O'mv T T T T T T T T T

1 2 3 4 5 6 7 8 9 10
EM(KES)

(b) KES-FB(F) vs EM

1.24 Type
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0.8

0.6

F(FAST)

0.4

0.24

y=0.8460)

U'D-n T T T T T T T T T

1 2 3 4 5 6 7 8 9 10
E100(FAST)

(c) FAST(F) vs E100

Fig. 5. Relationship of formability between KES-FB and FAST
systems.
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