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Wearing Performance of Garment for Emotional Knitted Fabrics
Made of PTT/Tencel/Cotton MVS Blended Yarns (II)

- Physical property of knitted fabric according to yarns structure -

Hyun Ah Kim'

Korea Research Institute For Fashion; Daegu, Korea

Abstract : This paper investigated the wearing performance of knitted fabrics made of air vortex yarns using PTT/tencel/
cotton fibres in comparison with ring and compact yarns for emotional garment. Wicking property of knitted fabric made
of MVS yarns was worse than those by ring and compact yarns, however, drying property of knitted fabric made of MVS
yarns was better than those by ring and compact yarns, which was explained as more water vapor transport due to larger
openness between fibres in the MVS yarns than those in the ring and compact yarns. Thermal conductivity of knitted
fabric made of MVS was lower than those of ring and compact yarns and maximum heat flow(Q,,,) at the transient state
of MVS knitted fabric was lower than those of ring and compact yarns, which may be attributed to MVS yarn structure
that has parallel fibres in the core part of the yarn and fasciated fibre bundles on the sheath part with roughness on the
yarn surface. However, pilling of MVS knitted fabric was better than those by ring and compact yarns, which was caused
by less and shorter hairy fibres protruded from MVS yarn surface than those of ring and compact yarns. It was observed
that tactile hand of MVS yarn knitted fabrics was stiffer than those of ring and compact yarns knitted fabrics. It was
explained by low extensibility and compressibility and high bending and shear rigidities of the MVS yarn knitted fabrics,
which resulted in bad wearing performance of MVS knitted fabric.

Key words : wearing perfomance(2845), FAST(¥| 2= E), KES-FB(7}-9}u}e} Al 2=H]), wicking rate(F&), drying
rate(71%%-), thermal conductivity(8 % =), relaxation shrinkage($t3l=)
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Z71dAlel Aok & = AT} Lee et al(2012)2 PET/PTT
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< air vortex?] SA4 wjEol cotton/rayon HAE-2] Ho] |
A @A sth= A (Beceren & Nergis, 2008; Erdumlu et
al., 2009; Unal, 2010)%} air vortexA} PET/wool XE&E<2] &
Bl g3 JSREAe] et AF(Li et al, 2008)= LIEES]
t}. Unal et al(2010)2 100% WAME MVS, ring, ZL2|3L
rotor F71elA AL o]E9] BEAS 43t MVS
Ab A Eo] ringAl % %EE‘r stiffs™ 53], §3EAHX= MVS
AL A Eo] 7 stiffehe ER1SHTE Li et al(2008) wool
I} PET &ALE air vortex®} ring 7104 A|Z3IaL o]
£ &9 S &84S (relaxation shrinkage)?} slo]23& ]2~
M (hygral expansion)®] air vortex*} AEo] ©f & 742 7}
;d oi/yﬂ air VOI’teX/\}‘—O’] *&ﬂg]o]—z%/\-l o] Ha‘cs}uq EEG} air
vortexAt A&9] 2§ F7to] ringAl FEHRT O stiffslth=
AFAAE BRI o5 air vortex Z]=°] ring A EH
o A, FA ol o & @S VKM AGEAE ¥ & #
< BoH o]Hg BEA4EC] ¥ HEg 8 /it o
TAINE EHSIATE vt ‘?l’"éol Hold &A1Q1 PTT 2|
olF Afe vERE
oA BHE B3AL A Jq” £ oFEA g A7E ER
B vt glok Wl 2 AellME (DE (submitted)el] 0104
H 337, I oJFE2E o] AMSE= PTT/encel/
cotton E-FHALE ring, compact I8 MVSGH7|ol|A AYrket

2 A
21. AR

1) B3AF Az

HEIIAL A]FE PTT/tencel/cotton UFEZ 30/50/202] &3]

Z 3o MVS(Murata, MVS 861), compact(Toyota, RX
300), ringd"7](Zinser, MAT 670)°1141 20, 30, 40NeZ &
sl ol59] A3 948 54 Table 19 JeRHATT.

HAE ANEE 20Ne}t 30Ne= 2%, 40Ne: 33 AES
reel winderollX 4|89t} 28] 3 7](Sima NSSG 14-
122sv)ellA] 14gauge= W Ao =2 HAENTL HAE AR
o] £4< Table 20 eI

22 HME 24 S¥

9y A5t B4 =4

FASTS} KES-FB systemol|A] ¥
siom o5 Sslagel B3 BHE
Wl - st

@ FAST

+ Compression(FAST-1)

HAE }\]EA A EES. =)
‘/] &71—_,,]_ QL E X é_OE_

T olg W= 5N FE ¥ Dol 5HE 34 - 2gflem’@} 100gfiem’ FE3loll] 2 &) FAS S0
A5 o)fFel ATl AT vAs 9FS ATet ™ o] el zolE FHFA(mm, ST)E Hosto] Y54 o=
At kit
Table 1. Characteristics of fibres and yarn specimens
Blended fibres Bler;:;) )ratio Fin(zr;ess Fibr((:n :zr)lgth Yarn lir(l;a;) density TV\;its;i/rAr}uNl_:—iV‘p)lier Spinning system
PTT 30 120 40" MVS
Tencel 50 1.17 38 20, 30, 40 3.8 Compact
Cotton 20 1.40 28 Ring
* 0 MVS : 38mm
Table 2. Specification of knitted fabric specimens
Specimen Spinning Yarn linear Density Stitches density Structure
no. method density(Ne) CPI x WPI (Stitches/inz)
1 20 22 x 29 638
2 Air vortex 30 25 x 27 675
3 40 23 x 26 598
4 20 2 <2 638 Plain stitch
5 Compact 30 24 x 33 792
6 40 23 x 25 575
7 20 22 x 30 660
8 Ring 30 24 x 30 720
9 40 22 x 26 572
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* Extension(FAST-3)

13cm x Sem AlRE FHISIS 5, 20, 100gfemelA] Eofvt
= Aole] PAF Hole] HIE (%) extensibility= 3}3].0T
ZAAket SAL ke = 7b7t ZAEe]t).
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* Bending(FAST-2)
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@ KES-FB
HAYE A5 A8EAS KES-FB system(Kato Tech Co,
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Fig. 1. Schematic diagram of wicking tester.
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Fig. 2. Schematic diagram of drying tester.

wicking®l Zol(mm)E =793t} Fig. 190 wicking 4744

o] RAEE YJeRHITH
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KS K 0815A Holl &8 =3t} 2722°C 77}
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Aot 7die] Exgol T ol "ojxA] k2 o 287
AEE A3 g3l A A2E W7EA] AlZH(minyS A
MR 7y 742 AlZ7)1(INTEC. Co. LTD, Japan)2 =73}
t}. Fig. 29 drying test 3435 YERN S

o 2 > ool

® Thermal property

KES-F7(Thermolabo 11, Kato Tech. Co., Ltd., Japan)2 ©|
3o ol el ]3] = (thermal conductivity, K)o} =
¥ &5 (maximum heat flow, Q,)S =43RN 23t
HFAEW LT 22+1°C, 70+£5% RHPIA 2380tk ddEs
£ 5em x 5em AEH NS FH|sle] HAFAYE] (steady state)
Axe] EEAS 45t GAEEKE S48319°9M, Qua
© F=7] Zdel(transient state)oll X H BEFFS SA8IA
t}. Fig. 30| KES-F7 SHAAE Yehlisich
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Sample (5x5cn size)

Water Box

Fig. 3. Schematic diagram of Thermolabo II.
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Table 3. Mechanical properties of knitted fabric specimens

Shear modulus

Specimens Compression Bending rigidity Extensibility(%) (N/m)
(mm) (uN'm)
ES E20 G
1 20's 0.2820 263 4.85 12.95 18.13
2 Vortex 30's 0.2730 23.25 11.65 14.80 9.71
3 40's 0.2726 21.60 13.10 16.10 9.80
4 20's 0.3040 27.55 6.45 14.75 11.60
5 Compact 30's 0.3132 22.55 11.30 17.50 9.80
6 40's 0.3102 23.95 12.65 17.65 9.65
7 20's 0.2900 23.50 6.90 14.40 15.00
8 Ring 30's 0.2862 2295 13.85 17.95 7.66
9 40's 0.3790 20.45 14.15 17.75 847
3. #n 9 =0 S0 Tjat Wao] o A Yojdomn we ko] AEAe
Bl Zlow Atgdrt. o] A¥ks WARE AT MVSAL]
3.1. SEiAe] SMof mE HMES| stsYy A=7d0] ringtt Brh w2 3hE HQITRE Seo et al.2004)9]
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At
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Fig. 4. Mechanical properties of knitted fabrics according to spinning method.
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HEYS W] wFoZ ARl Rayon air vortexAh 2 H
JEe] s EAdE A3 Ao (Suzuki & Sukigara, 2013)0114
5 Li et al(2008)8] A9 FYg AFE BT} o] A
glol& Aol Adigol & Aol AM8-g 28mm, 38mm L
3 40mme] SR 71 S e 2ad 60mm
&) AREE ARSI e mEbA wooldt EejollAE A
&5 AR Li et al.(2008)2] A7} AR A BTkl

N

B dole] AHAS AT S4Y0] air voriext %
AEo] GEEY B4 o GRS Fol ringth urt o 2
YL nol oz Agdr

(Li et al, 2008; Suzuki & Sukigara, 2013)¢} U3 A=
&

Hol 2lom air vortexAt W59 core F-g FAsA U=
A U=

(c¢) Ring 20Ne

ring?} compact} AFERTE B & HA7MRE Btk A}
==

Fig. 4(c)°lIA air vortexAt A E©] ringAl BAAERT <1
’d (extensibility)°] B Zh zhs vERNo] AFAo] L A
& & glon o]&= air vortexA o] Halsk thd Aejo] AL
T2 B} ringAke] v 2] Afuge] o & F2rt o
Eo A2AS Hol FE Zlog AEHCT Fig. 4d)elA air
vortexAt HAEL] A A o] ringAl BAAES] AR 1
o o & 32 YeEle] O stiffdh S8 BAFA) o] o
Al AYATFAIHL et al, 2008; Seo et al., 2004; Unal et
al,, 2010)¢} FAKE A5 HoAFATH

Fig. 59 air vortex, compact, ring*t2] SEM ARS ®9l
o} 2ol & 4 A%0] air vortexAH} compact, ringAl K
o EaASE AL B F 3l AR Ule] T HdiEe]
HalsHA o=z A= JaL Aol k7t ALeiA 2l
25 B & itk ol3e PRt S e ® =) Uigt

o o}

(¢) Ring 30Ne

(c¢) Ring 40Ne

Fig. 5. SEM photographs of yarn specimens.
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Fig. 6. Comparison diagram of mechanical properties of knitted fabrics
according to different kinds of yarns.

2006) = 3) SAFeEe] wicking length &
AW H I} transverse wicking®ll 7] %3 GATS(Gravimetric
Absorption Test System):#Ho] AR5 ItH(Gurudatt et al.,
2010). $HA, air vortexAke] H71$F 2543 o] o5
ks E4do] compact, ringAkel ol JETHE 272
A Ede 8% do| At ¥ ATolX= PTT/tencel/
cotton YE A+ 5] MVS, compact, ZLE]3L ring system
olxe] Abe] 2= 4wt
3

CAgHeEs

BAE2] wicking, AZ T8 G
A A vl Gl sl EA AT
Table 5 Al 7EA] B} A= wicking, drying, €4
2 B4 IAE EAGAE JERIIT. Fig. 79 S3AF A4
Eo] F3 Anks A
Fig. 7@°IA & F Xl 8 F5732 air vortexAt &
A E0] compact, ringA} BAERT $& 718 Ho] F44]0)

=

oA Z2& & = Atk wHA Fig. 7(b)ellAl ARAZke] air
vortexAF FAE°] compact, ringA} A BT} Fol AzxAo]
TS & F Ak o= air vortexARe] TR AHE 5
AT} Air vortexAle] UlFell Haisle APt air vortexAl
Fo thige o] m7xE Q3 2 roughness?} air vortex
AP RS 2 71FEC] §rE BAAE 25 capillary &
ol gk YF 0T FEoleS 9] wEol air vortex T

9] ring?} compactl HAZERTE S wicking’dS Bkl

Table 4. Mechanical properties of knitted fabrics according to different kinds of yarns(20's)

Specimen EM RT B 2HB G 2HG WC RC MIU T w
Air vortex yarn 22.620 34.190 0.058 0.079 0.660 0.950 0.059 43.130 0.174 0.962 18.460
Compact yarn 26.890 37.620 0.039 0.055 0.410 0.630 0.098 54.430 0.191 1.131 20.620

Ring yarn 30.140 34.140 0.057 0.082 0.490 0.850 0.064 45.280 0.175 1.039 19.280
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Table 5. Experimental data on the water and heat transports of knitted fabrics

Thermal property

Specimens Wicking Dryin.g Q Them}a?
rate(mm) rate(min) a /Cm”f:ec) conducgwty

(W/m™C)
1 20°s 49.5 375 0.088 0.064
2 Air vortex 30's 51.0 380 0.084 0.052
3 40's 43.5 365 0.081 0.059
4 20's 59.0 510 0.101 0.072
5 Compact 30's 64.5 525 0.094 0.056
6 40's 57.0 470 0.090 0.054
7 20's 53.5 435 0.092 0.068
8 Ring 30's 57.0 430 0.092 0.055
9 40's 58.0 425 0.090 0.049

AEELh o] A= A3AF(Hsieh, 1995; Ito & Muraoka,
1993; Pack, 1995y5°lx A= e} o]Ee] dAFelMe 4
Eo] 2AIP wickinge] S YaiMe o= Hxe] Afe

st melo] Faste] Afel 7k AL W WYL Fol 4

S
= Al HEARLIE 4A =7t HojoF shH o] wf) 729
o] LUF BAY 4HE9 packinge] UF EoW R0
Aaghar st g ARAteld] 713e] A717F AaL 7Y
sl Z-E v o] WEA HAH 7]FAHo] 2 FE
T Bfisdo] AX EAH F57t voRkiths Ay dds
B AFoqA air vortexAt A EL] B2 wickingdS Hl A
I FARSE AFE HATE Air vortexAt HAEL] AFXEA]

ring, compacttt RF=HT ¢ AFAE YER AL air
vortexAFe] A f-AFo] ] FF9] ring, compactAl HT} A
diffusion®l] &gk FF719] o]Fo] WokdA x| o] Folxl
Zoz Wt} ole} ke A= Al thEA|W Wit o=
g RS S AR F, Azl #3 AR AT (Das et
al,, 2009; Mhetre & Parachuru, 2010; Ozturk et al, 2011)
ME TYUS A7E Bt Fig & E3 WHA AAE

NEEe] GHAEHE EAF ol

¢

N W B U
o © © O

Wicking rate(mm)
s

60 IIIIII

o

20's 30's 40's 20's 30's 40's 20's 30's 40's

Air vortex Compact | Ring

Spinning type‘
(a) Wicking rate (mm)

Fig. 7. Wicking and drying rates of knitted fabric specimens.

Fig. 8(a)ollA] EALEEE air vortexAt HAE] compact,
ringAt FAEHD B W3S B o] vkt Wit
EX42 YeMI= Fig. 8(b)2] Quax #52 air vortexAt HAJE©]
compact, ringAt FAAERTE W 718 Kol YikEAo| Yo}
SF718 AAolE ring, compact HAAE AA7F O AREAI0]
TS o Tk EH5A0] o) 2 AHE Hole A
< air vortexAF] core’-e] HaYT AFrpd AF FHY B+t
A 7ol 23k ¥ roughness”t 29 opennessE |
stal ol ZlFe] X I dEES wWElste air
vortexAe] BHEETL Bk kg Holn Ir|o] 948Eg
ERHE Quax #°1 22 3 UEH Z1o = AlgEr. o]9f 2
< Ade W o= & HAAte] #e MPAT(Das et
al,, 2009; 2007b; Das & Ishtiaque, 2004)°114] 100% WHAFRE.
T} Acryl/cotton 'B7] ALY EHEErl B B 7S B
©Zx PTTS} tencelo] A E3gE £ 79| air vortexAHol
At fAReE A9E BHde E 9

3.4 SEAL SN0 G2 XISOEY % TYSY
PTT 44¢] Tgrh 45°C B=2H Dol that $5540] wl

600
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Fig. 8. Thermal property of knitted fabric specimens.
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Table 6914 & 4~

£0| 3.6-6.7%]
8]3 compacti}
vortexAt A EO]

30 o

)

H

Table 6. Dimensional and pilling of knitted fabrics according to spinning method

Air vortex Compact Ring
Specimens No. 1 2 3 4 5 6 7 8 9
20Ne 30Ne 40Ne 20Ne 30Ne 40Ne 20Ne 30Ne 40Ne
Relaxation shrinkage(%) 3.61 6.70 6.14 1.30 435 449 4.53 5.68 5.53
Pilling(grade) 4 4 4 1-2 2 2 2-3 3 34

Fig. 9. Microscopy photographs on pilling of knitted fabric specimens.
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