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Abstract

In this study, moisture transport characteristics for the woven and knitted fabrics made of 8 kinds of fiber
materials using MMT (moisture management tester) were measured and discussed with the Bireck bt MMT and
water evaporating rate (WER) measuring methods, which are vertical moisture transport methods. In addition, the
drying property by MMT of the eight kinds of specimens was compared and discussed with the results measured
by the vertical drying measurement. MMT experimental result which is horizental moisture transport appeared to
be similar to the result of the Bireck method, which is the vertical moisture transport experiment. Absortion time
measured from drip method of the fabrics made of the bamboo, linen, and cotton/nylon composite fabrics was short
and thus they showed best wicking property, which was attributed to the low contact angle on the fabric surface
and high porosity of the fabrics due to the staple yarn structure composed of the hydrophilic staple fibers. In drying
property of the fabric specimens by MMT, maximum absorption radius of the dry-zone knit and bamboo woven
fabrics were the highest and they showed the best drying property, which was a little different result compared with
vertical drying measurement method. Half time of the drying rate in the MMT method was highly correlated with
the fabric thickness and saturated moisture absortion rate and their regression coefficients were 0.9 and 0.88,
respectively. This means that the knitted and woven fabric design technology for retaining good wicking and drying
properties of the fabrics with thin fabric thickness is very important for obtaining high functional wear comfort
fabrics. In addition, wicking and drying properties of the fabrics made of different fiber materials and with different

yarns and fabric structures showed different results according to the measuring methods.
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Table 1. Details of woven and knitted fabrics specimens
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Fig. 1. Saturated absorption rate apparatus by KSK 0815.

x 100 (1)

where, W, : FE5T A AEFA(g)

Yarn number Density (/in) Mass Thickness .
T W ( T W (wale) Weave (Knit)
p (course wale 2 st
Wp V% o) ein) (g/m") (mm) g
Coolmax® knit 75d/48f | 75d/48f 2.4 28 130 0.580 single
jersey
Dry-zone® knit 75d/72f 75d/72f 32 3.6 140 0.455 interlock
. 88.6d 88.6d .
Cotton fabric (60Ne) (60Ne) 98 86 76 0.255 plain
Silk fabric 21d/6f 21d/8f 95 46 105 0.315 twill
. . 189.8d 189.8d .
Linen fabric (28Ne) (28Ne) 70 68 95 0.275 plain
PET fabric 50d/72f 50d/72f 186 128 68 0.180 twill
. 193.8d .
Cotton/Nylon fabric (30Ne) 70d/68f 96 130 134 0.230 plain
Bamboo fabric 75d/72f 75d/72f 150 98 120 0.250 twill
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Fig. 2. Wicking measurement apparatus used in this study
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where, H : capillary height
~ : surface tension (dyne/cm)
r. : capillary radius (cm)
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where, t : thickness (cm)
£ : loop length (cm)
d : yarn diameter (cm)
¢ : number of courses per cm
w: number of wales per cm

A& A g9 7|Z%E ot Equation 59 o) A4

SIS THZupin et al., 2012).

md*r )

e =100(1— 10

6))
where, m : fabric mass (g/m?)

d : yarn diameter (mm)

t : fabric thickness (mm)

£ : yarn number (tex)
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where, D, : warp density in threads/inch
D, : weft density in threads/inch
d, : warp yarn diameter in cm

dy : weft yarn diameter

C = 7@" L N @)
where, L,, : loop length(inch)
N, : English worsted
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Fig. 3. Diagram between absorption rate and fabric structural parameters
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Table 2. Absorption and wicking data and fabric structural parameters

Specimens aiz?rri[iii W 1o TS Cover factor Porosity Lo Weigzh t Ofﬁcial
rate (%) (mm) (mm) (g/m”) regain(%)
Coolmax® knit 159 163.3 1.238 0.91 0.580 130 0.4
Dry-zone® knit 121 142.2 1.212 0.86 0.455 140 0.4
Cotton fabric 95 62.4 0.546 0.804 0.255 76 8.5
Silk fabric 106 86.3 0.246 0.75 0315 105 11.0
Linen fabric 83 70.4 0.617 0.77 0.275 95 12.0
PET fabric 59 78.6 0.699 0.73 0.180 68 0.4
Cotton/Nylon fabric 87 489 0.726 0.55 0.230 134 8.5/4.5
Bamboo fabric 64 80.7 0.660 0.68 0.250 120 12.0
rate) 2} 917 Ad(wicking rate)= AHA]S Ho|A] %ot ALt FAZ =2 3 7HAEA 7|3 EE =X]5 X
on WAEC FEEF FEEHS IAT AL 3t F&o] AERT X =2 #S 7IHAEEA 140
PETZ# =°] WA EET wMEt= A& & 5 ok ol Ag Fox HF FEEo] 23 Hole
Table 39&= 108 7V40 2 =43 A8 EAS % RO 2 AL A 7F gk PETS W A& 7
7] AR FAR Yo FE S 93 iF FE A AZ7F WEL o 2= Qi) 3, A| 8o AZRA
o] Bl &%) THE FEYHS Bien 1x 54 Aot FRTHEge X7 SEo] AIFE wiE 10%
o #AE dHolHE HoFETh PSR 140+ 59t S8 H = Table 39 90 =
Table 3914 & F Uxo] FEF5dEdo] A7HHS} UERY QIth Table 304 & o Q%o Seh&7 A
of wE} dPHoR 4TS Holn X3FFFE o ojHA YELAS FW e}l Egto] £ 2AlE 10%
=W Fozek BEe] S 140%°] AHstE & 2k Subels FRFo] 2710 9k 14050 A A
o] ol ol ol UE &A7F AEET F ol At ALl & <2l 0.1 g9 #He FASIAL e
Table 3. Absorption rate of specimens according to time
Saturat;d Elapsed time(min) Half time 'of
Material abs;);glon sat. alr);t(;rptlon
%) 10 20 30 40 60 80 100 120 140 %)
ool 156 140 132 125 105 91 76 56 40 92
max® knit 139 0.14 | 0.11 0.11 0.1 012 0.1 0.1 0.14 0.1
dry- . 113 105 98 92 77 63 50 33 21 83
zone knit 0.12 | 0.11 0.11 0.08 | 0.11 0.09 0.1 0.13 0.08
cotton 79 68 55 42 19 5 3 2 1 35
fabric % 0.12 0.09 0.1 0.09 | 0.09 0.05 0.01 = -
silk 93 82 71 62 36 17 3 2 1 47
fabric 106 0.15 0.13 0.14 0.11 0.16 0.16 0.1 0.08 0.02
linen 70 57 45 32 12 4 3 2 1 32
fabric 83 0.13 0.14 0.12 0.11 0.11 0.04 = 0.01 0.01
38 22 3 1 0 0 0 0 0 15
PET 59
0.15 0.1 0.13 0.02 0.0 0.01 = = -
Cotton/ 80 72 62 55 38 26 12 2 1 47
Nylon fabric ¥ 0.11 0.1 0.13 0.1 0.12 0.08 0.09 0.06 0.01
Bamboo 52 41 32 24 9 4 3 2 1 30
fabric o4 0.16 0.11 0.11 0.1 0.1 0.04 0.01 0.01 -

note : shadow ; evaporation content (g/10min)
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