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Abstract

This paper investigated stretchability with fabric mechanical properties of one-way and two-way stretch

fabrics. For this purpose, 1-way and 2-way woven fabrics were prepared using 150d PET/spandex covered

yarns with different thermal treatment according to 4 kinds of wet thermal machines subsequently, fabric

mechanical properties were measured and compared with regular PET fabrics. In addition, the garment for-

mability of stretch fabrics was predicted and compared to regular fabrics according to wet thermal treatm-
ent. The weft stretchability of 2-way stretch fabric was about 10% higher than the 1-way stretch fabric. The
compressibility of the stretch fabrics was 1.5 times higher than regular fabrics. The compressibility of stretch

fabrics treated with CPB and rope type wet thermal machine showed higher values than other types of wet

thermal machines. The bending rigidity of 2-way stretch fabric was lower than 1-way stretch fabric. Shear

rigidity of 2-way stretch fabric was higher than 1-way and regular fabrics. Garment formability of 2-way

stretch fabric was higher than regular and one-way stretch fabrics. Garment formability of 2-way stretch fab-

rics treated with wet thermal conditions under low tension showed the highest values.
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Table 1. Structural parameters of the fabric specimens

Specimen Yarn linear density (d) Fabric density Thickness )
b - — Machine type
number W, We W, (ends/in) Wi (picks/in) (mm)
1 PET 150d PET 150d 109 63 0.315 CPB-rapid
2 PET 150d PET 150d 111 62 0.285 Rope
3 PET 150d PET 150d 108 63 0.265 Continuous
4 PET 150d PET 150d 108 62 0.249 Jiggar
PET150d+ .
5 PET 150d Spandex40d 103 64 0.434 CPB-rapid
PET150d+
6 PET 150d Spandex40d 109 63 0.427 Rope
PET150d+ .
7 PET 150d Spandex40d 103 61 0.369 Continuous
PET150d+ .
8 PET 150d Spandex40d 101 61 0313 Jiggar
PET150d+ PET150d+ .
9 Spandexd0d Spandexd0d 106 64 0.474 CPB-rapid
PET150d+ PET150d+
10 Spandexd0d | Spandexd0d 109 68 0.520 Rope
PET150d+ PET150d+ .
11 Spandex40d Spandex40d 104 63 0.400 Continuous
PET150d+ PET150d+ .
12 Spandex40d |  Spandex40d 103 64 0.329 Jiggar

Table 2. Characteristics of the scouring machinery

Machine type

Characteristics

CPB

- Cold pad batch

- Scouring at room temperature with batch state ageing (12-24 hrs) after dipping

- Large scale production

Rope and continuous type

- Low tension

- Ttalian and Lava print type

- difficult to desizing

Continuous type scouring

- Scouring and washing (Continuously)

- High tension

- Ilsung machinery

Batch type scouring

- Jiggar machine

- Scouring and washing (Bath type)
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Table 3. The 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 of - cm’/em
Bending
2HB Hysteresis gf - cm/cm
G Shear stiffness
Shearing 2HG Hysteresis at y=0.5°
2HGS5 Hysteresis at y=5.0°
LC Linearity -
Compression wC Compressional energy ef - cm/em’
RC Resilience %
MIU Coefficient of friction -
Surface MMD Mean deviation of MIU -
SMD Geometrical roughness micron
. . w Weight per unit area mg/em’
Weight & Thickness
T Thickness at 0.5gf/cm? mm
(b) FAST system
Instrument Description Symbol
Thickness at 2gt/cm? T(2)
. Thickness at 100gf/cm? T (100)
FAST-1 Compression meter -
Relaxed thickness at 2gf/cm? RT (2)
Relaxed thickness at 100gf/cm? RT (100)
FAST-2 Bending meter Bending length BL
Extensibility at Sgf/cm ES
Extensibility at 20gf/cm E20
FAST-3  Extension meter —
Extensibility at 100gf/cm E100
Bias extensibility at Sgf/cm Eb
Relaxation shrinkage RS
FAST-4 Dimensional stability test
Hygral expansion HE
Physical properties Weight per unit area \'Y
Surface thickness ST
Bending rigidity BR
Calculated measurements
Shear rigidity G
Formability F
E(EMT) 18] 3L 338733 (B) S o835t A& 9 Al 7)o\ 2 E Eyy, Es 28] 32 70 ] ¥ (cantilever)
EINAS Frps <Eq. 1> A A2k q—(Shlshoo HIAH7A =AHFE 73 7]—1\4( )7‘(]% <Eq. 2>0]| A

1989; Shishoo & Choroszy, 1990). FAST system®] <17 Alskste] <Bq. 3> 93l AFHE9E Fausre ALy
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& De Beos, 1990; Postle & Dhingra, 1989)3}31t}.

EMT G
F==—"-B ——
E,LT 2HGS
where, F: Fabric formability
F,: 500gf/cm
EMT: Extension at Fmax
LT: Tensile linearity

B: Bending rigidity (gf - cm’/em, uN - m)

G: Shear rigidity
2HGS: Hysteresis at y=5.0°

B=W - (Cx9.807x10°°

where, B: Bending rigidity (uN - m)
W- Fabric weight (z/m’)
C: Bending length (mm)

(Ey—Es) - B
14.7

FFASI

where, Es: Extension (%) under Sgf/cm load
E»o: Extension (%) under 20gf/cm load
B: Bending rigidity (uN - m)
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Fig. 1. Extensibility of stretch fabric specimens.
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Fig. 2. Work of compression of stretch fabric specimens.
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Fig. 3. Bending rigidity of stretch fabric specimens.
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Fig. 4. Shear modulus of stretch fabric specimens.
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Fig. 5. Formability of stretch fabric specimens.
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