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Preparation of Rayon Filament based Woven Fabric and PCM Treatment for
Developing Cool Touch Summer Clothing Material

Kyung Hwa Hong’r
Dept. of Fashion Design & Merchandising, Kongju National University;, Gongju, Korea

Abstract : To develop cool touch feeling fabrics for summer clothing material, it was manufactured several compositions
of woven fabrics, having rayon multl-fllament yarn (non-twisted) as warp and various kinds of yarn, such as viscose rayon
multi-filament yarn (tvmsted) tencel® spun yarn, PET high absorbance quick dry filament yarn, and PET based rayon-like
yarn, as weft. After preparing the fabrics, basic properties of the fabrics were investigated, such as air-permeability, tensile
strength, absorption rate, drying rate, etc. Also, surface warm / cool sensations of the woven fabrics were assessed by
Qmax Warm / Cool Touch Tester. It was observed that the fabrics composed of viscose rayon multi-filament yarn (warp)
and PET high absorbance quick dry filament yarn (weft) showed excellent surface cool touch sensation-the highest Qmax
value. This is because the fabric having flat shaped PET high absorbance quick dry filament shows the largest contact area
with Qmax measuring plate. And, the fabric also showed superior high absorbance and quick dry property as expected. In
addition, we treated phase change material (PCM) on the surface of the fabric composed of viscose rayon multi-filament
yarn (warp) and PET high absorbance quick dry filament yarn(weft) to improve the cool touch feeling. However, the surface
cool touch feeling was impaired by resin treated with PCM during the finishing process.
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Table 1. Structures of woven prepared in this study
Fabric

No. Warp Weft
| - Viscose rayon 120D (Twisted, TM:
1100)
2 - Tencel® 40Ne spun yarn

- Tencel® 40Ne spun yarn
3 & PET High absorbance quick dry
filament 75D/2

- Viscose rayon 120D (Twisted, TM:

4 Viscose rayon 1100)
120D & PET High absorbance quick dry
(Non-twisted) filament 75D/2

- Rayon-like filament
5 & PET High absorbance quick dry
filament 75D/2

- Viscose rayon 120D (Twisted, TM:

6 1100) & Tencel® 40Ne spun yarn
7 -PET High absorbance quick dry
filament 75D/2
Cotton spun
8 yarn 40Ne - Cotton spun yarn 40Ne
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Table 2. Fiber compositions and tensile strength of woven prepared in
this study

Fabric . N Tensile Strength
No. Fiber composition (%) (warp direction/weft direction (N))
1 Rayon 100% 450/200
2 Rayon 100% 520/230
83.3% + Pol
3 Il{g-‘;"o/n 70+ Polyester 510/360
. 0
83.6% + Pol
4 Ifgﬁ"; 7o+ Polyester 490/350
B 0
2% + Pol
5 13:{321);;66 % + Polyester 460/540
. (]
6  Rayon 100% 480/170
9%+
4 13{;1};(;1 66.9% + Polyester 510/600
. (]
8  Cotton 100% 560/520

AlFolA glolegtolarta Bele A fA Hol e o
Al Zol|l2E 71Nle o 4 Uik E=3 xHRES B
glo]2eto| AR dut Feoll2E dPEA o7kl W)
4E Foish AAle BRI & Uik AR AR 2
I SAKE AAl 29 oF 33-34%3 Ak Aoz UERt
on wEhr] Fejo2E 7o FekEziAlel glo]eto] At
7b SlAtell 23 A FlolzE FEel 27 33.1%%
33.8% Sith. webx "lalo] fiatel] xFHE AHPolw olzigh A
g dddel] ®ldo] o]dwo] R FHEUTS AT F
ATE IFFEE dSUR ZdaH ge] ARSE A
A vepdon, gl JARMEE AT el S
S wFTHFabric No. 2). SRR €A WA Lo} vl 22512
ol HHEAT & AR AMEE 7-%-(Fabric No. 6)
100% H]2312 Hlo]& & E(Fabric No. 1)ell HJsiA 3]
QA= 7} Dol ol AEZ QA THES} AAo] W
& HlaEA glol dEtEAL] oFd e Thlfo] 544 1)
11297 (slippage)°] AT 4= = ©lAd WHHARY] ekgo] B}
oz 2287 g WOTHKim & Park, 2001).

& o2

32 SEX|go| mHAE

Fig. 12 Table 194 AAGF Z}7te] HAHE A 23
2 ARG A& 3 AW Aot} AAkE Ag
ALZ ARS8 A& (Fabric No. 1, 4, 6)2] 7% 2L
L 28 QAR A3 FEE (Fabric No. 3, 5, 7)°l Bls)
AR} AR Atole] Fto] AA YEeRTE ¢l Fig 39 ¥
FHE AHA FAE T & Azle] Mzt
o] mEd o5 FAIE AFTHE 7TAHAES 2AS 4
I avRREe] 7P AEshe 7ee S RIEE: 35.2%)°]
AL I gho] FIAEAREIE: 30.3%)°0100k wEk A
ol YL Fof TS TTMIIE AL od5d ouEe 5F

3 4 e vEAe Aol 2 5 vk g

1%
tlo
Y
ol §2 o [o

tlo
Off
4
>,

SEMWV 100N Wo:zzosmm
‘seM mAG: 100x et se
Dutmimiciyy: 172513

seMmv 00w -:;.-—2 ¥ iras
e st sooum

Fig. 1. SEM morphologies of prepared woven fabrics (magnitude:
100x); refer Table 1 for Fabric No.
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Fig. 2. SEM morphologies of warp and weft used in this study
(magnitude: 2000x); (a) viscose rayon (warp, non-twisted), (b) viscose
rayon (weft, twisted), (c) tencel spun yarn (weft), (d) PET High
absorbance quick dry filament (weft), (¢) Rayon-like filament (weft), (f)
cotton spun yarn (warp and weft).
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Fig. 3. Air permeability of prepared woven fabrics; refer Table 1 for
Fabric No.
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Fig. 4. Absorption rate & drying rate of prepared woven fabrics; refer
Table 1 for Fabric No.
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