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Effect of Wet and Dry Thermal Setting Conditions of Stretch Fabric to Fabric
Mechanical Property and Garment Formability

Hyun-Ah Kim' and Seung-Jin Kim"

‘ Korea Research Institute for Fashion Industry;, Daegu, Korea
I)Dept. of Fiber System Engineering, Yeungnam University, Gyeongsan, Korea

Abstract : This paper investigated garment formability and fabric mechanical properties of one-way and two-way stretch
fabrics according to the thermal treatment methods. One-way and two-way stretch fabrics were woven using 75d and 150d
PET/spandex covering yarns and then these were wet thermal treated with four kinds of finishing machines. The fabric
mechanical properties of these stretch fabrics specimens were measured and compared with the regular PET fabrics. The
stretch ratio of one-way stretch fabric was ranged 12 to 26 percentage, 15 to 45 percentage for 2-way stretch fabrics and
4 to 10 percentage for regular fabrics. Garment formability of stretch fabric was superior than that of regular fabrics, in
addition, 2-way stretch fabric was better than one-way. The garment formability of the stretch fabrics treated with CPB
and Lava wet thermal machines showed the highest values, and the stretch ratio of these 2-way stretch fabrics was also
the highest, which was ranged 20 to 45 percentage. This phenomenon was assumed to be due to high extensibility and
bending rigidity with low shear modulus of the 2-way stretch fabric treated with CPB and Lava wet thermal machines.
It was shown that the garment formability of stretch fabrics treated without dry thermal treatment was higher than that
of dry thermal treated fabrics. It revealed that high stretch fabric was available under the condition of low process tension

in the wet and dry thermal treatments of the finishing process, which makes high garment formability.
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F2EFR] oF8e] AT 2EHXARE 195897 Bl
Z(Du PontpellA] 7et Z2]9-8l|€k(polyurethane) BH3AIR1 2
o] =&k (Lycray’} L7k HHA] 1960 HE EAXORE ~E
#A A 2R 7F Al TAA EtH(Tanie & Matusda,
1966). 2to]=2+E AvlF (covering) 71AloIA AR sl vl
72| PET, Y€, ® 283 & AF=E J&5T 2EHRA e
A AR FR ARSES oW ANITEE FoluA 2E
XS Fofst AFoZ AAVIIAKDraw Textured Yarn,,
DTY)2} F& v3FA}K(Partially Oriented Yarn,, POY)E E3HA|
71 ol4=E 2EHXAPF ITY(Interlaced Textured Yarn)7|
AlelA TEoIR|A HHA AZEHR] 2808 ARE g
ol g, HIde S 7IER TER] AFAPL Z-
10(Unitica, Y ¥), Espandy(Kanebo, ¥¥) =z 3 T400(Du
Pont, W|=)%e HATg &3t = ot 53] T-400
PTT(Poly Trimethylene Terephthalate)?} PETE 40%%} 60%
AR o] A1l &3k AFALEA 215430] oot
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SaAol Wol AM-EAL Utk 23y oFe] AlEA AlE
o wel AEE 2EH X (comfort stretch; 10~20% =Ed]|
&), HEHZ ~EY X (performance stretch; 20~40% ~Ed|
X&), 283l 39 Z~EH X (power stretch; 40% ©)’HE U
oA QoA AvfE ZEHRAF FolA The] 2EHR] oF
M= =Y 2 AP 7P Bol AME I lth =,
B¢, 59 2 H(loose fit) 2FNE 10~20%2] ~EH A
£& 7HA comfort stretch 247} 2153 Tshirts, Bl'EHEA,
Elo|E 271E9}l 7+8 mllE J(mild fit) 2FE 40% A5<]
power stretch 224171 Q@ ¥ TH(Tanaka, 1984; Komatsu, 1981).
T 2= o /o) 7R EJo|E(tight) 9FolE 50% ode]
E2 ASA0] 8FEHY o]HE Fels SuEl AwE 4l
SAPE A7 AR Wol ARGE AL Tt o] gh A4
o AFE AHER g0l ASdo] Yyt PETHTL ¢3¢t
PITHRE ©l&3 AEY AFAHS A7 =224
Choi(2003)¢] AoM= F AES 20% A7 & As]EA
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(Mourad et al., 2012), @323 &7 BZF FAEdRego et
al, 2010) 22|12 Y 2EHXA A& 7FgEAe] 719(El-
Ghezal et al., 2009) 5ol thgh A7 So] YEFATH 22t
2ol e ge A7Ec] AuHX AN HAEY F
ZH(Al-Ansary, 2011; Varghese & Thilagavathi, 2015), 2=Ez]|
%)% (Gorjanc & Bulosek, 2008; Hirokazu et al, 2012;
Ortlek & Ulku, 2007), H17 (bagging)5d (Ozdil, 2008) 5ol
AWGAL Alzz7do] w3 FF2 PAIE 7ol vigk A7t
wol FaEo] grh e of2|gt AWE AFAE AR
AF2AE AxstlE, AHE 37852 AEdAz0S 94
F 7Tl Az FAxR wEt A5 31854 ol
7hse AR dEA A, wEt A E w2 S

e e 2B AEY & - 148978 3 HAF
AL 2719 B =88 78] QUrh 28y ol 27
o ME AZAANES] A5 B eS| E) gt AFe AEA
Z90] ofg]E wiZel] Wol AFTF HA K3t Egk o] 4l
SaA7E AR 45 A% (one-way stretch)yt 7 - A}
Fake] o]% 4% (two-way stretch)dAl 7+o] ZHE-E5A 2b

o7k A=Al i AT AFAe] fle dukiAsh vlast

of dlojEs} © Az= oby WRH upyh glrh wEbA 2 A

FollAe SFYX/PET AMY AFARE Alxskal &2 A

g3l A - AP de] Wsl e s ANEALE W
A &

34 24 HHE HE RS 223 49 924 A2
AE3} nlAY HE ARE 719 NFEAD IFHEEHS
oE MRS ASFL HAsle] AR WFH A
of HEEyo] B8 712D LA Ho).

2.1. A|2=H|

2.1.1. Z2E#A A& AZ

2 ATE fE FEOE AMEEE PET HHE Ae=
75d¢}F 150d 7 7FA] R FHSIAL 75d PETE 2y~
(spandex) 40det AHHAE A 23190 H 150d PETE 2~y
2 40dE ARSI AMEAE FHIEIA ol A ARgS)
o Z1EE HEE ARSsE7] S8l AL bl 75d9F 150d
PETAIZ AZAg A& #ad B2 39 Ak 2
75d9} 150d PETALS ARR-3FaL 9)A}oll 75d PET/40d 2~¥bd] 2~
AMFHAL, 150d PET/A0d 232 AWMBALES 717} ARE-3fe]
ARE A= ~EH X A& 222 AAL YA ZF 75d PET/
40d 292 AWEAL 150d PET/A0d 29HEl s AW AL
ARG o]F 2EHR A& F 7K HELLZR #H o
(Rapier) 27](Picanol, W71l)ollA AZ3IACE AE22L 22
o2 A A
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Table 1. Structural parameters of the fabric specimens

Specimen Yarn linear density(d) Fabric density Thickness ~ Machine  Specimen Yarn linear density(d) Fabric density Thickness Machine
number W, W; W(ends/in)  Wpicks/n) ~ (mm) type number W, W; W(ends/in)  W(picks/in) (mm) type
1 PET 75d PET75d 149 77 0°219 CPB-rapid 25 PET 75d PET75d 145 74 0° 297 CPB-rapid
2 PET 75d PET75d 150 74 0° 209 Rope 26 PET 75d PET75d 148 78 0° 298 Rope
3 PET 75d PET75d 150 74 0°193  Continuous 27 PET 75d PET75d 149 72 0° 215 Continuous
4 PET 75d PET75d 153 73 0° 188 Jiggar 28 PET 75d PET75d 149 74 0° 215 Jiggar
PET75d+ o . PET75d+ o .
5 PET 75d Spandex40d 168 80 0" 453 CPB-rapid 29 PET 75d Spandex40d 130 81 0" 183 CPB-rapid
PET75d+ o PET75d+ o
6 PET 75d Spandex40d 177 79 0" 466 Rope 30 PET 75d Spandex40d 140 83 0" 718 Rope
PET75d+ o . PET75d+ o .
7 PET 75d Spandex40d 167 76 0" 392 Continuous 31 PET 75d Spandex40d 158 73 0" 642 Continuous
PET75d+ o . PET75d+ o .
8 PET 75d Spandex40d 162 76 0" 272 Jiggar 32 PET 75d Spandex40d 153 73 0" 409 Jiggar
PET75d+ PET75d+ o . PET75d+ PET75d+ o .
9 Spandex40d Spandexd0d 168 85 0” 475 CPB-rapid 33 Spandex40d  Spandex40d 126 109 0" 224 CPB-rapid
PET75d+ PET75d+ o PET75d+ PET75d+ o
10 Spandex40d Spandex40d 175 87 0" 49 Rope 34 Spandex40d  Spandex40d 140 111 0" 746 Rope
PET75d+ PET75d+ o . PET75d+ PET75d+ o .
11 Spandex40d Spandex40d 165 72 0" 4 Continuous 35 Spandex40d  Spandex40d 146 78 0" 668 Continuous
PET75d+ PET75d+ o . PET75d+ PET75d+ o .
12 Spandexdod  Spandexdod 161 68 0" 286 Jiggar 36 Spandexd0d  Spandex40d 151 68 0" 541 Jiggar
13 PET 150d PET150d 109 63 0° 315 CPB-rapid 37 PET 150d PET150d 105 61 0° 297 CPB-rapid
14 PET 150d PET150d 111 62 0° 285 Rope 38 PET 150d PET150d 108 64 0° 376 Rope
15 PET 150d PET150d 108 63 0° 265 Continuous 39 PET 150d PET150d 110 58 0° 375 Continuous
16 PET 150d PET150d 108 62 0° 249 Jiggar 40 PET 150d PET150d 110 59 0° 279 Jiggar
PET150d+ o . PET150d+ o .
17 PET 150d Spandex40d 103 64 0" 434 CPB-rapid 41 PET 150d Spandex40d 103 64 0" 242 CPB-rapid
PET150d+ o PET150d+ o
18 PET 150d Spandex40d 109 63 0" 427 Rope 42 PET 150d Spandex40d 110 66 0° 657 Rope
PET150d+ o . PET150d+ o .
19 PET 150d Spandex40d 103 61 0" 369 Continuous 43 PET 150d Spandex40d 99 58 0" 638 Continuous
PET150d+ o . PET150d+ PET150d+ o .
20 PET 150d Spandex40d 101 61 0° 313 Jiggar 44 Spandex40d  Spandex40d 101 57 0" 29 Jiggar
PET150d+ PET150d+ o . PET150d+ PET150d+ 0 .
21 Spandex40d Spandex40d 106 64 0" 474 CPB-rapid 45 Spandex40d  Spandex40d 107 85 0" 738 CPB-rapid
PET150d+ PET150d+ o PET150d+ PET150d+ o
22 Spandexd0d  Spandexd0d 109 68 0" 52 Rope 4 Spandexd0d  Spandexd0d 123 8 0" 65 Rope
PET150d+ PET150d+ o . PET150d+ PET150d+ o .
23 Spandex40d Spandex40d 104 63 0" 4 Continuous 47 Spandex40d  Spandex40d 105 58 0" 463 Continuous
PET150d+ PET150d+ o . PET150d+ o .
2 Sondexddd  Spandexd0d 103 64 0° 329 Jiggar 48 Spandexd0d 101 54 0° 313 Jiggar
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Table 2. Characteristics of the scouring machinery

Machine type Characteristics Fkgs = =———="B 1)
R LT
e Cold pad batch
e Scouring at room temperature with batch state (LT= ZWT )
CPB . o EM-F,5
ageing(12h~24h) affer dipping
* Large scale production where, F : fabric formability
e Low tension F. - 500efl
Rope and . . - s .cm
continuous type e Jtalian and lava print type EM : extension(%) at Fy
* Difficult for desizing LT : tensile linearity
) e Scouring and washing(Continuously) B : bending rigidity(gf-cm2/cm)
Continuous type . .
. e High tension
scouring )
e Ilsung machinery B=WxC %x9807x10"° @)
Batch type  ® Jiggar machine where, B : bending rigidity(uN-m)
scouring e Scouring and washing(Bath type) W : fabric Weight(g/mz)
C : bending length(mm)
2.3. o|F&MMs(Formability) Z7} (Es—E)-B
KES-FB systemolM] ZHE Fro 8 FrpolHel MEEEM) Frast = s — 3
aE)a FEAEB) #E o1&t HE gRIHET
(Formability), FipSE (1)2ollA A4} th(Shishoo, 1989; where, E5 : extension(%) under Sgf/cm load
Shishoo & Choroszy, 1990). FAST system®] Q17gA1g 71014 E, : extension(%) under 20gf/cm load
Z79% By, Es 28132 7A@ ¥ (Cantilever) wHAIE7]0A = B : bending rigidity(uN-m)
A8 FAAABRE QAN Asle] Gyl ola) %3
4% Fpsrs Al4Hly & De, 1990; Postle & Dhingra,
1989)5F53t}.
Table 3. The mechanical properties of the fabric measured by KES-FB and FAST system
(a) KES-FB system (b) FAST system
Block of properties Symbols Characteristic Unit Instrument Description Symbols
LT Linearity - Thickness at 2gf/cm2 T(2)
Tensile WT Tensile energy gf-cm/cm?> FAST-1 Thickness at 100gf/em? T(100)
Compression meter i 2
RT Resilience % p! Relaxed thickness at 2gf/cm RT(2)
N T Relaxed thickness at 100gf/cm? RT(100)
B Bending rigidity gf-cm*cm
Bending FAST-2 .
2HB Hysteresis gf-cm/cm Bending meter Bending length BL
G Shear stiffness Extensibility at 5gf/cm E5
Shearing 2HG Hysteresis at y=0.5° FAST-3 Extensibility at 20gf/cm E20
2HG5 Hysteresis at y=5° Extension Extensibility at 100gt/cm E100
LC Linearity _ meter Bias extensibility at Sgf/cm Eb
Compression WwC Compressional energy  gf-cm/cm? Extensibility at Sgfom ES
= Relaxation shrink: RS
RC Resilience % F‘_AST4 ) claxation shrinkage
Dimensional stability test Hygral expansion HE
MIU Coefficient of friction -
Physical properties Weight per unit area w
rft MMD M iati f MI -
Surface ean deviation o U Surface thickness ST
SMD  Geometrical roughness micron Bending rigidity BR
- - , Calculated measurements
Weight & W Weight per unit area mg/cm Shear rigidity G
thickness T Thickness at 0.5gf/cm? mm Formability F
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Fig. 1. Relationship of extensibility of stretch fabrics between KES-FB
and FAST systems.
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Fig. 2. Relationship of mechanical properties between KES-FB and FAST systems.
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