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The Physical Property of PET Coolness Knitted Fabric
for High Emotional Garment
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Abstract: This research investigated the physical properties of PET coolness filaments and their knitted fabrics
including dyeing characteristics of these knitted fabrics according to the different dyeing time and temperature. The
coolness filament(S) with non-circular cross-section and hydrophilic property was spun and another commercialized
coolness(A) and regular(R) PET filaments were prepared for comparing coolness and another physical properties. Qmax of
coolness knitted fabric made with S filament was higher than that of R-PET filament, and the maximum value of Qmax
of S knitted fabric was shown at the dyeing conditions of temperature, 110°C with 30 min. or 40min. It was shown that
hand of S knitted fabric was a little harsh comparing to A and regular knit specimens, but shape retention and wearing
performance of garment made with S knit specimen were estimated as good owing to high bending and shear rigidity.
K/S of S knitted fabric was higher than those of regular PET and A knit specimens. Dyeing fastness of coolness knitted

fabric showed between 4th and 5th grade.
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Table 1. The coolness yarn specimens

Name Specification

S Developed PET(75d/36f)Cool yarn
Yarn
A Control ~ PET(75d/72f)Cool yarn

R-PET Control  PET(75d/72f)Normal yarn

Table 2. Knitting condition of coolness knitted fabrics

Circular Hosiery Knitting

Khnitti
ng WC Machine

Knitting structure interlock single pique

Knitting diameter(inch) 30
Knitting speed(rpm) 15
Knitting gauge(G) 28

Table 3. Double knit pattern of knitted fabric specimens

* CAM sequence : enote U : tuck

Yamtpe a b c d e [ g h V@ knit
g N =W e L
Patt MW odeg-3TIMT - Tmss
atterm A A - A - A - A -
Cylinder
(Double S S A
knit)
. Diai: A B ABABAB
e Stitch
sequence

Cylinder: A B A B ABAB

Table 4. Dyeing condition of coolness knitted fabrics
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Dyeing temperature(C) Dyeing time(min)

Fixed condition

Soda ash(Na,COs) 2g/1,

Scouring agent(Sunmorl SS-30) 1g/l, 80°C, 20min

Disperse dye(FORONBLUES - BGL200 - Claiant), (C.I. Disperse Blue 78)

Dispersing agent(RM340) 0.5g/1

* Reduction clearing

110 30 40 60 o Scouring
120 30 40 60 °Dyeing
130 30 40 60

NaOH 2g/l, Na,$;04 1g/l, 80C, 20min

oY fE e A A 26d A 25



oz o2& PET WZ LIE AXle 24

3l7] 98] KS K ISO 105-C06 +Z¢| uwat Ag
AR=E EAsto] AR HEWMEY edHEE
B 7bsh gt

F7kst7] Y3 10cm x 10eme] A
st AE2 W QmaxE &3

2.3.6 M=ol FAST ¢

FAST system A}g23lo] #
317] Y3 13cm x 5em&] /\]E’LE
100gflem 3F%22 QAste AE2
9 AL FAST-3 AH7|2
A EE 94 W 4502 H5}
5cm 37|22 FH|5le] Sgfiem 3o F2  QASHY
glo]o] A H}EFOl A& =AF9r) 1_11—4_—7(;-&-1((})
obel ()& ol gstel A4k

fu M,U
NHNE

=

= 13cm x

o

L.

G = (123/EBS) x IN/m

where, EB5 : Bias extension under S5gf/cm(%)

HEO FIAAHL FAST2 AF712 =AY
ok AANE QAR FR dolet WEQ AR
obFf A2l wFA S Attt

[<]
3]
jm

B =W X (X981 x 100 «orereerereerereeerieenieinienas
where, B : Bending rigidity(uN - m)

C : Bending length(mm)

W : Weight per unit area(gf/m’)
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Figure 1. SEM photograph of cross-section of 3 kinds of yarn specimens.
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Figure 2. Tenacity of coolness yarn specimens.
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Figure 3. Initial modulus of coolness yarn specimens.
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Figure 4. Breaking strain of coolness yarn specimens.
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Figure 7. Compression of coolness knitted fabrics.
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Figure 8. Bending rigidity of coolness knitted fabrics.
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Figure 9. Shear rigidity of coolness knitted fabrics.
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Figure 11. SEM photograph of yarn surface.
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Figure 13. K/S of coolness knitted fabrics.
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Figure 14. AE of coolness knitted fabrics.
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Table 5. Color fastness to washing of coolness knitted fabrics
Dyeing Dyeing Acetate Cotton Nylon Polyester Acrylic Wool
temp. time
(Cy mm) S A RPET S A RPET S A RPET S A RPET S A RPET S A RPET
30 3-4 34 45 45 45 45 3 3 4 4 4 45 4545 45 4545 45
110 40 45 45 45 45 45 45 4 4 4 4545 45 4545 45 4545 45
60 45 45 45 45 45 45 34 45 34 45 45 45 45 45 45 45 45 45
30 45 45 4 45 45 45 4 34 34 45 4 4 45 45 45 45 45 45
120 40 45 45 45 45 45 45 4 4 45 4545 45 4545 45 4545 45
60 45 45 45 45 45 45 4 4 45 45 45 45 45 45 45 45 45 45
30 45 45 45 45 45 45 4 34 4 45 4 45 4545 45 4545 45
130 40 45 45 45 45 45 45 4 4 45 45 45 45 45 45 45 45 45 45
60 45 45 45 45 45 45 4 4 45 45 45 45 45 45 45 45 45 45
Acetate, Nylon @ @324 SA|&2} A&7} R-PET e o Gudt SRELS Holu B2 4=
Al B AF=rE 25 o3 AL AT + 547 =2 58 HUYSAAE HYL=H
Atk B ZAHER 3 edo] M & He o Fe AT AUl FshA W
Ur?J_i LAXLE 7|20 7 vWIH, SAEY AA Ephyth
L=t wabd W 2% 110CTHA 30 4 HESYFYE SARY d;‘d—%/\-l(K/S)_% AX 2o}
402 203 008 Ao mE AN 243 AMPETA UE A2NT 2 g2 Holn
S22 RPETAIZC] H&| W& AZ=E yetdr 120C2} 130C %“:5‘4%501]/\1 60 AT uf
71 @] Cotton, PET, Acrylic, Wool QL FXoJA= = ZHAJo] HAZE Holw 110CA 308 Z&
T A= A 2494 4% AFR=E Y 40& YA M =& RS EAT
Ehdie. 5. AEUAUE SA2e) AMAHEE YR 2
AEAA 110ColA AT 34522 Hn
4.8 B Z 3o AFE Ho|y Cotton, PET, Acrylic,
1. Ad 2 A2YgAKSAR)Y dAugEs Wool @@FZoNE= HE FHLE= AZt=A
4.184g/d, ATAE 337%2HX EAF WALl o oA 4-559 ¢ GNAREES e
uF PETAR ofu] A|Ae] A7 glon olgg Sixpel =
WAe gomA Uade 2/ R4Ee o
9 PETAR o] WE e AT &AW 4 2 ATb fEBagAd dsad cddea
28e 27 66mish 1338 HeES2A 2 = 2EANY 4AE Awel aidstel Ay
9 PET tiv] 13~1.58) A= &2 s Hold 2A BAZ | FAE=-T
9-7HE AN &AL FHHA A 94
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