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Abstract

Performances of Tackwondo fabrics were evaluated in respect of fiber component, yarn count, weave
structure and wearing comfort. As a beginning step, we investigated the present situation of Taekwondo
wears by questionnaire from pro and amateur Taekwondo players. Samples employed in this study were
cotton/nylon blend fabric that was newly woven for this study as well as fabrics of current Taeckwondo
wears for sale in the market. Their fundamental properties measured were such as air permeability, water
vapor transport, wickability, absorption rate, Qmax values, thermal conductivity, durability, hand value, and
etc. In addition, subjective wearing sensations were evaluated using Taekwondo wears made of those
fabrics. From the results of the objective measurement and the subjective wearing test, we estimated the
total fitness of fabrics as a Tackwondo wear. From the questionnaire we could see that pro players and
amateurs wanted highly absorbing, quick drying, and soft-tough and complained abrasive surfaces and
static elasticity of current fabrics. In view of the results so far achieved, nylon blended fabrics newly
woven in this study, showed better comfort-related properties from both of the objective and subjective
tests. It was also represented that finer yarns enhanced water absorption and touch, and fabrics with rough
surface such as honeycomb weave was superior in wearing comfort as well as aesthetic appearance.
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Table 1. Characteristics of samples

sample | -.° component (%) | weave yarn count | weight (g/mz) thickness (mm) | density (/inch) finishing
C-1 cotton 100% twill 10%s 302.77 0.6240 84x50
C-2 cotton 100% twill 20°s 205.85 0.4896 108x58 -

TC-1 | cotton/PET = 55/45 pique 20%s 213.86 0.4566 110x60

TC-2 | cotton/PET = 65/35 pique 20’s 234.36 0.4662 108x58 -

TC-H | cotton/PET = 65/35 | honeycomb 20’s 209.1 0.5870 108x54 -

NC-1 | cotton/nylon = 70/30 pique 30’s 138.86 0.3692 120x64 -

NC-2 | cotton/nylon = 70/30 pique 30’s 137.32 0.3680 120%x64 sweat absorbent
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P : porosity
d : density of fiber (g/cmz)
d' : density of fabric (g/cm3)
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W = weight (g/cmz) T = thickness (cm)
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W : wickability
M : amount absorbed, percent of weight of the
fabric strip (%)

H : height of liquid wicked by fabric strip (mm)

AgpH & AATCC Test Method 399 F3te) =4
3t 40% HdBES AMEsle] AlEe BHe] B
go] ol 94F HIALE SIA] @& w7ixe A7HE
103] 2% sto] Fa3tAch.

)4 &9 54

" A8 542 Thermo Labo IS ARE-3l] &
Yo dAang, AL 2. HE YL
A3} A8 2EAE 10°CE 319 Y. B
geo Ao AL G v A
2EE fA e 20E A8 24 slo] At

BE AEE 108] o]4 Z4 st Hast ot

W, —

x 100

thermal insulation (%) =
0

Wo : Aol Al Ho] glg e andy
WA AEEE 2L e &anny

2) W7y ot

WF4L dds 38 133t JIF3AEY v
RIEE Hrpstauth AAAEE KS K 052000 &
8te 85& 500Kg, AFHEE 10cm/min 2 5
Aot skE7E ASTM D 08869 3 f-uH]
A vRAIE71E AHE 3] A|gHe] ¢A g E o
U R &l J B} %A

gl

TE
3) 2| "o}
Edo]EA KS K 08159 Fat] FEHE o83t
=g olZ A52 B4 node 5 vl watsich F
KS K 05010l &3t Heja] AgAges
H EF(KS K 0504)9} v] sl g3t

KN
“
=
]

3
=
Eus

el

3. F8H H87 87t

Ao AN AES AT FoZ e 2001
W19 1995E 129 13971A] 259 S¢F HEE
FEHA 208 S Udem HY ARl 247 T



EBHAES AT

137

Table 2. Scale of subjective sensation

thermal sensation cold 1 2 3 4 5 6 7 hot
wet sensation wet 1 2 3 4 S 6 7 dry
weight heavy 1 2 3 4 5 6 7 light
elastic bad 1 2 3 4 5 6 7 good
touch bad 1 2 3 4 5 6 7 good
air transport bad 1 2 3 4 5 6 7 good
appearance bad 1 2 3 4 5 6 7 good
comfort uncomfortable 1 2 3 4 5 6 7 comfortable
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wears absorb sweat well and dry
quickly

wears absorb sweat a little

wears cannot absorb sweat well and
sweat drop on skin

wears absarb swear and become
damp and heavy
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Fig. 1. Answers to the questions about sweat ab-
sorption of Taekwondo wear.
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Table 3. Air permeability, porosity, absorption time of the specimens

T 1 | ‘ NC1 | Nea2
air permeability (ml/em? - sec) 6.54 13.28 6.46 6.44 21.81 21.91 21.78
porosity (%) 69.3 734 68.6 65.3 754 739 74.1
absorption time (sec) 35 7.0 215 14.7 over 60.0 8.4 9.1
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Fig. 3. Water vapor transport rate of the specimens.
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Fig. 4. Water absorption amount (%) and Wickability
(mm) of the specimens.
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Table 4. Thermal-comfort related properties of the specimens
- L 1L c2 b mer o Te2 o TCH NC-1 NC:2
Qmax (J/cm2 * sec) 0.1773 0.1618 0.1713 0.1573 0.1413 0.1803 0.1743
thermal conductivity (104W/cm -°0) 7.13 593 5.72 6.09 6.07 5.61 5.97
thermal insulation (%) 46.8 46.9 479 1 a4 49.1 48.6 48.4

Table 5. Tensile strength and elongation and abrasion resistance of the specimens

S ; C-1 L c2 TC-1 TC2 TC-H NC-1 NC-2
tensile strength (Kgf) 54.25 25.75 59.25 715 715 35 28.25
tensile elongation (%) 14.0 12.6 21.4 22.0 22.7 10.2 10.4
abrasion resistance (3]) 1670 490 1630 1770 1480 500 420
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Table 6. Drape coefficient and pilling level of the specimens

A7t & Aoz Yehst

C-1 C-2 TC-1 TC-2 TC-H NC-1 NC-2
drape coefficient 0.504 0.381 0.492 0.518 0.494 0.349 0.288
node 19 16 20 28 24 14 14
pilling level 3 2 4 45 4 25 1
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Table 7. Subjective wear sensation of the specimens
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c-1 before* 3.9 35 3.1 4.2 38 45 4.5
; after** 3.9 35 34 4.4 42 4.5 43
o before 3.8 42 5.1 5.7 4.6 3.6 4.8
after 4.4 35 5.1 5.7 5.4 4.6 4.8

Te-1 before 34 438 4.1 3.8 4.1 4.2 4.4
i after 4.1 3.7 4.2 43 42 46 43
T2 before 34 4.6 5.1 4.9 4.9 5.2 4.9
after 3.5 34 47 438 4.4 49 4.4

TC.H before 35 43 4.6 49 5.2 5.4 5.7
after 4.1 39 43 4.5 5.1 5.0 4.8

NC-1 before 32 4.1 5.8 5.6 5.7 3.0 5.0
after 3.8 36 5.6 5.1 5.1 2.8 4.7

NC-2 before 2.9 42 5.9 5.6 5.3 39 5.4
after 4.0 3.9 5.8 5.2 5.6 40 5.4

before* : answers before exercise.
after** ; answers after 2-hour exercise.
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Table 8. Total performances of the specimens

= comfort (0.7) durability (0.1) appearance. (0.2)
i ubjective (0.4) | objective (0:6) | sum | objective (1.0) | subjective (0.5) | objective (0.5) | sum total
C-1 1.6 16 32 0.7 06 08 14 | 53
c-2 1.8 23 4.1 0.3 0.6 0.5 11|55
TC-1 1.6 1.3 29 0.7 0.7 0.8 15 | 52
TC-2 17 1.5 32 0.8 07 0.9 16 | 56
TC-H 17 2.0 37 0.8 0.7 0.8 15 | 60
NC-1 1.8 3.0 48 0.3 0.4 05 09 | 6.0
NC-2 2.0 34 54 0.3 0.6 03 09 | 65
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