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Effect of Hybrid Yarn Structure Composed of PP/Tencel/Quick dry
PET on the Physical Property of Fabric for High Emotional Garment

Hyun Ah Kim, Hwang Sonl), and Seung Jin Kim”'
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, Y Songi Textile Co., Ltd, Daegu, Korea
& Dept. of Textile Engineering and Technology, Yeungnam University, Gyeongsan, Korea

Abstract : This paper investigated the characteristics of the physical properties of woven fabrics according to the yarn
structure and fibre property. It was found that wicking property of woven fabrics made of sheath/core hybrid yarn were
better than those of siro spun and siro-fil hybrid yarns, which was caused by platform for transport of moisture vapor by
filaments on the core part of sheath core hybrid yarns. In drying property, the fabric specimen woven by PP/Tencel sheath
core hybrid yarns as a warp and Coolmax/Tencel spun yarn as a weft showed quick drying property, which was caused
by the sheath core hybrid yarn structure as drainage of water moisture and coolmax fibre characteristics as quick dry
material. Concerning to breathability and thermal conductivity as heat transport phenomena, it was observed that
breathability of fabrics woven with hybrid yarns such as sheath core and siro-fil in the warp and hi-multi filaments in the
weft showed the lowest water vapor resistance, which was explained as due to for air gap in the fibres of the spun yarns
to restrict the wet heat transport from perspiration vapor. Thermal conductivities of the fabrics woven with PET/Tencel
siro-fil yarns in the weft and hybrid yarns such as sheath core and siro-fil in the warp revealed the highest values, which
was observed as due to higher thermal conductivity of PET than PP and more contact point between fibres in the siro-
fil and sheath core hybrid yarns.
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30d24f ZEHHEE Fig. 1 919 2% continuous filament
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Fig. 1. Spinning frame of sheath-core hybrid yarn manufacturing
system (Sawhney et al., 1992).
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Fig. 2. Schematic diagram of siro-spun apparatus (CSIRO, 2009).
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Table 1. Specification of yarn specimens

Yarn

. Specification
specimens

Model

PP DTY 30d/24f +

PP DTY/tencel tencel sheath-core for
Sheath-core 40's encel sheath-eore o
warp yarn

Tencel(S) .~

PP(F)
30924°

PET DTY 55d216f +

PET DTY/tencel .
Siro-fil 40's tencel Siro-fil for
warp yarn
& PET DTY
5549/216°
+
Tencel Tencel + Tencel staple

fibres Siro spun yarns for

Siro-spun 40's
warp yarn

PET coolmax PET coolmax 50d/36f +
4 /tencel Sheath- tencel sheath/core for
core 40's weft yarn

Tenceld0’s

Coolmax
509367

PET DTY/tencel tPET lele ;?df/216f;
Siro-fil 40is tencel Siro-fil for we

yarn

PET DTY
5549/216F

PET coolmax coolmax/bamboo staple
6 /bamboo spun fibres ring spun yarns for
yarn 40's weft yarn

Bamboo spun bamboo staple fibres

7 , ring spun yarns
yams 40's for weft yarns
PET DTY PET DTY 75d/144f
8  filament 75d/
\4af filament for weft yarns

DTY
7541447
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Table 2. Specification of fabric specimens
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o
Fabric Weft yamn Fabric e.nsny
Group . Warp yarn (/in.)
specimen no.
Yarn 1 Yarn 2 Wp Wf
1 P/Coolmax50/36 + Tencel Sheath-Core 40'S
2 PP DTY 30d/24f P/DTY55/216 + Tencel Siro-Fil 40'S
+ -
A 3 Tenc:;r:heam P/Coolmax + Bamboo Spun 40'S PP100/48 915 624
4 40 Ne Bamboo 40'S
5 P/DTY75/144
6 P/Coolmax50/36 + Tencel Sheath-Core 40'S
7 PET DTY 55d/ P/DTY55/216 + Tencel Siro-Fil 40'S
+
B 8 216;m ;‘;“Ce] P/Coolmax + Bamboo Spun 40'S PP100/48  91.5 62.4
9 40 Ne Bamboo 40'S
10 P/DTY75/144
11 P/Coolmax50/36 + Tencel Sheath-Core 40'S
12 P/DTY55/216 + Tencel Siro-Fil 40'S
+
C 13 Tencel + Tencel P/Coolmax + Bamboo Spun 40'S PP100/48 915 624
Siro-Spun 40's
14 Bamboo 40'S
15 P/DTY75/144

& FA7)olA somAE SEZ FAIE A
150°CoA 40m/EE AA &S 3
120°CollA 60% Az F ARVIE AX F HF A€
130°CelA 50mAT SE= "IE7|oA X8ttt 223 73
Aol 9IALe] FRol B4l e I3 o] o554 ot
£ 2AE 53 28 A4S 2GR B ATelA] A
23 A A3 157 AES H29) 1A odF aAlEA
Bo] AMgEE A A, W coolmax 59 Z=EH|o]Z A
9} PETS} PPEZMIEE ARS8t YHE siro-filkl, sheath/
corerl 59| BIls} o]EZ THEod AE i) ENEE F
T o7 H8alrh Table 20 £ AFoa] ARES 2 EA]
EXS Btk 283 Fig 390 ol& & XNEY 1Y
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KS K 08159] 54 4% 5 Ashid@ad)el o3 &+
£25 2N Fig. 49 Hole AXE o]&3k] 20x20
cm ARE FH|SIL 27°CH2°C RS We RalolA sxnf

1 ml E4EE 152588 "ojreg] Sl S do7]
A & 7R 2QEE NS 53] st HF #He o

note: PP: polypropylene
P: PET

KS K 0815A el °Jall 438t 2742°C SR/57F &
AJE #2040 cmx40 cm N EE JAAA FE3] F4A]
ATzt 7] EWgol © oY "oixA] ke w SHH
(INTEC.Co.LTD, £yl AIRE A ZFHEolA AdAz
2 wj7kx] AlZHminyS AZE(drying rate)Z =73 Th

3) FEE 54

F&5A482 1SO 11092 45 #8319 ThermDAC 717
(Measurement Technology, @=1)E ARS8l olgfj2lS ARE-3h

F5A48, RE ALtk

(Pp-Py) A

et H— AHe - RetO
where, Pm : 2% Tme| 771+ WA X3} £57] &

St (Pa)
Pa : 2% TaollA9] SHA UFe] £357] £ (Pa)
A : 34 Age] B m’)
H: &% 790 I3F== 71948 W)
AHe: T4 Ret 2794 718 A8 2A%

Ryo: FHAT 274 #u)ol #dE BANF(m™Pa/W)

Ry #S 23] S8 ASHe &x9) F7]9 &%
35°CE W3 FI)EEE 40% RHE AAFsigch 28
1 m/sZ At BFATENIF Ry W
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GROUP A

Coolmax50%/36f +
Tencel S/C 40'S

PP100%/48¢

PP 30%/24f /Tencel
Sheath-Core 40'S

No.1

Coolmax(s)/
Bamboo Spun 40"

PP100%/48¢

PP 30241 /Tencel
Sheath-Core 40'S

No.3

PP100%/48¢

PP 30%/24f /Tencel
Sheath-Core 40'S

No.5

PET DTY 559216 /
Tencel Siro-fil 40'S

PP100%/48"

PP 30%/24f /Tencel
Sheath-Core 40'S

No.2

Bamboo Spun 40's

PP100%/48¢

PP 30%24" /Tencel
Sheath-Core 40'S

No.4

PET DTY 75Y/144¢

GROUP B

Coolmax50%/36'+
Tencel S/C40'S

PP1007/48f

PET DTY 55%216'/
Tencel Siro-fil 40'S

No.6

Fig. 3. Schematic diagram on weave structures of fabric specimens.

AGHF gl AAstaL 1 floll AlRE S ElolZz 1A

4) = 54
KES-F7(Thermolabo 1I, Kato Tech. Co., Ltd., Japan)2 ©]
235l GRS Ao e @ule® 22+1°C,

70+5% RH)OIA 430t 5 cmx5 em 3719 AEAES

PET DTY 559216/
Tencel Siro-fil 40'S,

PP100%/481

PET DTY 559216/

Tencel Siro-fil 40'S
No.7

N EHlEke] o AdEielF Y] dEEE SAste] okl Aol ¢
8l F# %= (thermal conductivity, K, W/em°C)E =733t}

W.-D

Thermal conductivity(K) = T

where, W : heat loss(W/cmz)

D : thickness of specimen(cm)
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PP/Tencel/ S ZIPET/5/0[HE]E FFR} 227] 7k o7& ZES] F¥o) njAl=

Bamboo Spun 40's

Coolmax(s)/
Bamboo Spun 40's,

PP100%/48"

PP100%/48"

PET DTY 55216/ No.9
Tencel Siro-fil 40'S o.

PET DTY 552161/
Tencel Siro-fil 40'S No.8

PP100%/48¢

No.10

PET DTY 552161/
Tencel Siro-fil 40'S

GROUP C

Jencel Siro-fil 40'S,

Coolmax50%36'+
Tencel S/C 40'S

PP100%/48¢
No.12

Tencel Siro 40°s

No.11

Tencel Siro 40°s
Bamboo Spun 40's

Coolmax(s)/
Bamboo Spun 40's,

PP100%/48¢
No.14

Tencel Siro 40’s

No.13

Tencel Siro 40°s

PP1009/48¢

No.15

Tencel Siro 40°s

Fig. 3. Continued
AT : temperature difference(°C) KS K 08159 44 49 & &
7.5 emx7.5 em AlEHE 27°C+2°Ce] =
7] Wl 208 & FAg T Al A
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Fig. 4. Wicking test apparatus by drop method (KSK ISO 11092:2009).

jel 25 cmize] EW &Eo] Wl FIAN F A
o FAske) 2

FAST systeme AMS-sle] &9 A4 &3] 8l
13 emx5 cm®] AEE FH|3 = 5,20, 100 gfiem 35S
2 sl xS 2439, FEe AEIAS FAST3 A
W72 SFsIAT) ARE A e AL WEke] 45°2 FHst
o] 13 cmx5 cm 7|2 FH|EF] 5 gffem o2 QAT
of Hloloj W] A g 28t AW (G ol 2
< o]&3l ALkl

G=(123/EB5)x | N/m

reL' o

where, EB5 : bias extension under 5 gf/cm(%)

&) FIAS FAST2 Al@7I= A3k Akt
AbgERe] w3 Adolot Ao FAR vhee] Aol #3743
= Artside

B=W xC’x 981 x 10°

where, B: bending rigidity(uN-m)
C: bending length(mm)
W: weight per unit area(gf/mz)

7) SEM &4
%J)r 2ty Udf} X2 FE-SEM(S-4100, Hitachi Co., €)

31. =9 0|5 54
Table 3& 157H4] So]He]=AL 55t #5e] A3t 2 of&

5945 Bl

Table 3. Experimental data on heat and moisture transports of fabric
specimens

Water vapor

Wicking Absorption Drying . Thermal
Specimen  speed rate rate Eﬁ;;t:/r&i property
no. -
Time(sec) (%) (TI‘I?I‘:) WVR K
1 249 31 80 1.949 0.0405
2 263 32 100 2.405 0.0426
3 322 31 70 1.743 0.0410
4 399 36 85 2.245 0.0398
5 600 27 90 1.519 0.0391
6 288 27 85 1.571 0.0405
7 405 29 100 1.21 0.0415
8 475 29 65 3.001 0.0397
9 447 32 75 2.733 0.0406
10 610 28 90 1.205 0.0377
11 356 36 115 1.369 0.0390
12 391 37 95 1.315 0.0407
13 418 35 100 1.703 0.0366
14 420 40 115 1.284 0.0385
15 615 32 80 1.534 0.0341
Fig. 5< Dropoll 98t A& S4&: 23S Rk

Fig. 5914 & & 150l $Ake] PET DTY 75d/144f S}o]
E] HIPHEE ARl 5, 10H1 158 AZ7F Aokl 600
& FHQol "ojrmgl EHkgo]

EE & 4 A= 9rE 7
T 5 4 ool oyt AL gnisit). S A W
ZIA} B sheath/core, 123 siro-filitY 7397} 100% Z&}t
HEA duf) Brhs §5 B Eolse] O mEA Jojdths
AL W3+, ©]+= Hiraku and Yoichiro(1993)2} Pack(1995)
o] ATE T3l U F Uxo] AENA A RS

Fah ZAlE @l el dojube o] Wl $IAPE PET Sl
HE] deplER FAE S, 10, 159 ASE PETS] 274 5

400 -
3 ‘ |

o I I
1 2 3 4

5 3 7 8

Wicking time(sec.)
8

g

g

Fig. 5. Wicking diagram of fabric specimens by drop method.
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(a) Microscope

Fig. 8. Cross-section of warp yarns on the fabric specimens.
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Fig. 10. SEM photograph of cutted section on warp direction of fabric specimens.
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Fig. 11. SEM photograph of surface texture of fabric specimens.
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