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Effect of Wet and Dry Thermal Setting Conditions of Stretch Fabric to Fabric
Mechanical Property and Garment Formability
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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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IXEH R 78l AMEEE SEHRAE 195837 W=
Z-(Du PontyellA 7HEst Z2]-9-# € (polyurethane) BFIAI] 2}
o] =&k (Lycray’} Ll7F HHA 196091 HE EAHoR ~E
gz A7 Aol 5A43A = tH(Tanie & Matusda,
1966). EFolZELE AW & (covering) 71AIoNA HALZ 1L w}
Zol| PET, Y&, ¥ I28|3 & AFE 955 2EHA A=
RS DA F2 AME U AITTE FoliA] 2E
PAgE Fos AEo g AL7IAADraw Textured Yarn,,
DTY)9} F& w&AK(Partially Oriented Yarn,, POY)S B3|
71 ol5=EEA 2E#HXAE ITY(Interlaced Textured Yarn)7|
AA FHEARA] HHA] HZEF X DAL 2 AMgE o] S
th 3, HZole EAL 7R TR ASAPE Z-
10(Unitica, <), Espandy(Kanebo, ¥¥) Z22]3 T400(Du
Pont, W55 HA=R 83t =il Stk 53] T-4002
PTT(Poly Trimethylene Terephthalate)?} PETE 40%<} 60%
EAIZL o7 WAl ot AFALEA 215Ad0] Hoju
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AEaAol] Wol ARSF AL Ytk 2} o Fe S5 AS
Ao e} HAXE AE# X (comfort stretch; 10~20% ~Ed|
&), HEHZ2 2EZ X (performance stretch; 20~40% 2~E]
X&), 223l 39 Z~EF X](power stretch; 40% ©)’HE L1
oA oA AvfE ZEHRAF FolA 3he] 2EHA] oF
oxE 2P A AP 7P Bol AREE I St =,
2}, 59 22 H(loose fit) 2FolE 10~20%2] SEH 3]
45 7FA comfort stretch 2471 281 Tshirts, GI'B8A],
Elo|E 2~AES} e vllE A mild fit) 2FE 40% D32
power stretch 227} Q@ E TH(Tanaka, 1984; Komatsu, 1981).
T Ax2 0)R79} 7R Elo]E(tight) &FlE 50% o]
E2 AEAo] 8=y olHe ofFells LuEl AwE 4l
SAPE A7 AR Bol ARSE AL ). ol ek AlEH
o] A7E AvRH o] A=/do] Uyt PETHLE $-5¢
PITHAE ©] &3 AEY ASAHE A7 =F22A
Choi(2003)9] AFolME F AES 20% 21 § Als]E
o] ZAAte} SIAPEEF BT PTTAEC] PETHERT $58S
gelaAith. 34 Lee et al.(2000)2 o4 o|F-& = 4
o S SAs] o5 B 54X} =olx E4S
ZEe] odteat H|wslglon o]E9 wAN HIHE IA
KES-FB A|ZH"loj|x] 43 etgox] o &sle] ZE# ] 4
& 54 vasid. gk, A5A 5] AEAARIAE) olF
9] AF3EA % AFEA Tol 7% HH HAEAx 27
3k AT (Magsood et al, 2016), A= E] F7|EFHL
(Mourad et al., 2012), @283} A HE FHHd[Rego et
al, 2010) 22|32 dd 2EHA AEo] 7kl 7]o(El-
Ghezal et al., 2009) 5ol tgt A+ Fo] LEEHAY. 2t
o] HiE B AFEC] 2P s AEAL HAEY] £
ZH(Al-Ansary, 2011; Varghese & Thilagavathi, 2015), 2~Ed]
%] /J(Gorjanc & Bulosek, 2008; Hirokazu et al, 2012;
Ortlek & Ulku, 2007), H17 (bagging)54d (Ozdil, 2008) Sl
AMIAL Alzz=70] Awe G vA= 7ol gk A7t
Bol FE] gith 22y o|HE AME ASAE ARt
AE2AQE Az R, ARz 385 HedAza3 d4
I 7HEE AR TR wet A5 5 el
7Fse ZAoR A Ui, mEA AT w2 S

P

AL Zte 2EYR] A& & - A9 FHAAY AT
e 27198 B =S 7]2o]x . 2y olE 24
off W& AEHAAES] A% 2 B3R gk AtE AEA
29| ofEg wiite] Wo] Ar} HA] E3IGi). g o5 Al
Z2A07F SIAbEeke] A3 A& (one-way stretch)? 73 - YA}
FERe] )% AlH(two-way stretch)aAl 7+e] 2§53 2}
o|7b A=Al tigh ATE AlEAe] fle dwtaAle) vwst
o Holg3l A A8+ o WA vt gk weh] 2 &

12
FolHE 2R PET ANY AEAE Azs o5 A
Bole] 7 - GAPYF 2] Wsh 2l ANYAE s

AA DS 2|3 o)F AFHES Azt B3 59 &

2.1. A|l2EH|

2.1.1. Z2E#8# FE AF

B ATE S8 9FEo= AMEHE PET e AR=
75d9}F 150d F 7FA] W2 E8I8IAL 75d PETE 23y~
(spandex) 40de} AHHALE AZ3151.0H 150d PETE 2%+
2 40dE ARSI AMPAE SHE olE A ARt
o ZEE ZEZ ARSI S8 ZAReE Akl 75d9F 150d
PETALR AZgE AL #2e] HE2 UL Akl 72
75d2} 150d PETARS ARR-SFL $JAlell 75d PET/40d 2~2He
FAHEA}, 150d PET/40d 23E 2 AMEANE 27 AMg-3le]
AR A 2EH A AE 223 FAL 9XF B5F 75d PET/
40d 2392 AWEAL 150d PET/A40d 2%E 2 A gaLE
AT o]F 2EHR AE 5 A HAECTSZ o
(Rapier) &]7](Picanol, ¥W71o )l A A5t} 2 E22LS 22
S7 07 AFsrt.

212, FE€ €34 2718 wsK 7R E T
ol& AA= A (scouring), Y, AZ, 714 ®lE (tenter)#]
=z

g vy 27l0] AHEA ofn JFE WAL ke B
98 #2 ATAE VA FRE TR WIAAFT E
3 A WM A Aol e sEdN 542 o

=70 =
oli 7] 93] A #o 2 A|EE FH|EITh Table 19 o)1=
AR 4874 A& A5 Bk oA 247 Ag
MEA gl 25HHFE 48H7A]= non-settingA] E°]t}. 18]
IoIWelA 128 AlEE 75dolW 13WA 249 AlBE
150d2A4 75d 1270 A EE o2 WrolAn dukzlE(
H-49, controlM &), 45 AAE(EW-8W) 223 o5 FE(©9
o122 EEY 150d9A] FLsHl INEe R 127] AR
2 9

a3 59 A2 714 4719 4L Table 20 LUER]
Atk
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22 XE Q&8 &H

= ATelM AREE AHEA R =i KES-FB
system(Kawabata's Evaluation System)Z} FAST system(Fabric
Assurance by Simple Testing System)S- ©]-8-3ld SRS
o 7} ZAwe] W HEARSe] oRddNse AN
th Table 29 ©l& F 7K stk S| 9| 2 sk
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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, We W(ends/in)  W(picks/in) (mm) type number W, Wi 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 30 0” 453 CPB-rapid 29 PET 75d Spandexd0d 130 81 0° 183 CPB-rapid
PET75d+ o PET75d+ o
6 PET 75d Spandexd0d 177 79 0° 466 Rope 30 PET 75d Spandexd0d 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 Spandexd0d 162 76 0° 272 Jiggar 32 PET 75d Spandexd0d 153 73 0° 409 Jiggar
PET75d+ PET75d+ o . PET75d+ PET75d+ o .
9 Spandexd0d  Spandex40d 168 85 0° 475 CPB-rapid 33 Spandexd0d  Spandex40d 126 109 0° 224 CPB-rapid
PET75d+ PET75d+ o PET75d+ PET75d+ o
10 Spandexd0d  Spandex40d 175 87 0° 49 Rope 34 Spandexd0d  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 Spandex40d Spandex40d 161 68 0" 286 Tiggar 36 Spandex40d  Spandex40d 151 68 07541 Tiggar
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 Spandexd0d 103 64 0° 242 CPB-rapid
PET150d+ o PET150d+ o
18 PET 150d Spandexd0d 109 63 0° 427 Rope 42 PET 150d Spandexd0d 110 66 0° 657 Rope
PET150d+ o . PET150d+ o .
19 PET 150d Spandex40d 103 61 0°369  Continuous 43 PET 150d Spandexd0d 99 58 0° 638 Continuous
PET150d+ o . PET150d+ PET150d+ o .
20 PET 150d Spandexd0d 101 61 0° 313 Jiggar 44 Spandexd0d  Spandex40d 101 57 0° 29 Jiggar
PET150d+ PET150d+ o . PET150d+ PET150d+ o .
21 Spandexd0d  Spandex40d 106 64 0° 474 CPB-rapid 45 Spandexd0d  Spandex40d 107 85 0° 738 CPB-rapid
PET150d+ PET150d+ o PET150d+ PET150d+ o
22 Spandexd0d  Spandexd0d 109 68 0" 52 Rope 4 Spandexd0d  Spandex40d 123 8 0° 65 Rope
PET150d+ PET150d+ o . PET150d+ PET150d+ o .
23 Spandex40d Spandex40d 104 63 0" 4 Continuous 47 Spandex40d  Spandexd0d 105 58 0" 463 Continuous
PET150d+ PET150d+ o . PET150d+ o .
24 Spandexd0d  Spandex40d 103 64 0° 329 Jiggar 48 Spandexd0d 101 54 0° 313 Jiggar
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Table 2. Characteristics of the scouring machinery

Characteristics

e Cold pad batch

Machine type

e Scouring at room temperature with batch state

CPB ageing(12h~24h) affer dipping
e Large scale production
e Low tension
Rope and

Itali 1 i
continuous type e Jtalian and lava print type

Ditficult for desizing

Scouring and washing(Continuously)
Continuous type

. e High tension
scouring

Ilsung machinery

Batch type e Jiggar machine

scouring e Scouring and washing(Bath type)

2.3. o|FMM S (Formability) 7}

EM
Fxes = g— 17 B @

max
__2WT
(LT EM- Fma)

where, F : fabric formability
Frax © 500gf/cm
EM : extension(%) at F.
LT : tensile linearity

B : bending rigidity(gfcmz/cm)

B=WxC %x9807x10° @)
where, B : bending rigidity(uN-m)

W : fabric weight(g/mz)

C : bending length(mm)

_ _ (E,y—Es)-B
KES-FB systemolX] 4% F, 9 F, o142 HIEEM) Frast = % 3)
aYn FUAAB) RS clestel B uPYYE
(Formability), FgpSE (1)2 oA Al4+3}%) tH(Shishoo, 1989; where, Es : extension(%) under Sgf/cm load
Shishoo & Choroszy, 1990). FAST system®] <17A]E7]ollA] E, : extension(%) under 20gf/cm load
=249 E,, Es 283 W2# = (Cantilever) FIAA7]ol4 = B : bending rigidity(uN-m)
e FAIABRE @AM Aksle] 3yl o8l &5
3% Fpsrs AAHly & De, 1990; Postle & Dhingra,
1989)3153th.
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 ng/cm2 T(2)
Tensile WT Tensile energy gf-cm/cm?  FAST-1 Thickness at 100gf/cm? T(100)
Compression meter i 2
RT Resilience % p Relaxed thickness at 2gf/cm RT(2)
- . N Relaxed thickness at 100gf/cm* RT(100)
B Bending rigidity gf-cm*cm
Bending FAST-2 .
2HB Hysteresis gf-om/em  Bending meter Bending length BL
G Shear stiffness Extensibility at Sgf/cm E5
Shearing 2HG Hysteresis at y=0.5° FAST3 Extensibility at 20gf/cm E20
2HG5 Hysteresis at y=5° Extension Extensibility at 100gf/cm E100
LC Linearity _ meter Bias extensibility at 5gf/cm Eb
Compression wC Compressional energy  gf-cm/cm? Extensibility at Sgfiem ES
. Relaxation shrink: RS
RC Resilience % F’i“ST 4. - claxation shrintage
Dimensional stability test Hygral expansion HE
MIU Coefficient of friction - - - - -
Physical properties Weight per unit area w
Surface MMD Mean deviation of MIU - B
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. 2. Relationship of mechanical properties between KES-FB and FAST systems.
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