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Abstract : This paper investigated wear comfort property of heat storage knitted fabrics for high emotional garment. For
this purpose, ZrC imbedded PET knitted fabric was prepared and various physical properties such as thermal, wicking
and drying characteristics were measured. In addition, far-infrared emission characteristics of ZrC imbedded PET was
analysed and tactile hand property and dye affinity of ZrC imbedded knitted fabric were also studied in comparison with
regular and other commercial heat storage PET knitted fabrics. It was observed that Zr imbedded amount in the yarn was
19.29% by ingredient analysis and far-infrared emission energy was 3. 65x10° W/m?, emissivity was 0.906 at the range
of wavelength 6~20 pm. It was found that maximum heat flow (Qmax) of ZrC 1mbedded PET knitted fabric was lower
than that of regular PET one and warmth keepability rate was higher than that of regular PET one, which means ZrC
imbedded PET have heat storage property. Drying property of ZrC imbedded knitted fabric was better than that of regular
PET one due to heat by far-infrared emitted from ZrC in the core of filament. It revealed that wicking property of the
ZrC imbedded fabric was not influenced by far-infrared emission, but affected by fibre physical properties. Tactile hand
property of ZrC imbedded knitted fabric was not influenced by imbedding ZrC in the filament but affected preferably by
structure of knitted fabric. Dye affinity of ZrC imbedded PET knitted fabric was less influenced by dyeing temperature

and time than regular PET knitted one.

Key words : heat storage(%< ) ZrC imbedded PET(EPE}X]EE’_U g PET), far-infrared emission(d & <] =
Z), warmth keepability rate(2 -2<), wicking(&+), drying(A %)
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Table 1. Characteristics of yarn specimens

Specimens Specification Characteristics
H-PET DTY 75d/36f ZrC imbedded
S-PET DTY 75d/72f Nano powder
C-PET DTY 75d/72f Ceramic powder
R-PET DTY 75d/72f Regular PET




Table 2. Characteristics of knitted fabric specimens

Corduroy Crepe
Specimens Loop length(cm) Weight Loop length(cm) Weight
cylinder dial (g/m”) cylinder dial (g/m”)
H 11 13.5 263.18 12 20 214.15
S 11 13.5 267.13 12 20 207.26
C 11 13.5 269.39 12 20 209.52
R 11 13.5 250.55 12 20 208.35
Table 3. Pattern structure of knitted fabric specimens
Pattern item Pattern design Knitted structure
- CAM sequence SEM
yarn 1/2|3|4|5|6|7]|8
. B | ¥|=s|=]|=]=]|=[]=]|-
dial A= Tvl=l-T=T==]
lind A S| Al Al A|A]A|A|A
YINGer TR A - | A A|A|A]|A|A
note : V, A : Kknit note : 1, 2 : 75d/36f
Corduroy - . miss : 3-8 : 100d/48f
- Stitch sequence Optical microscope
yarn 1/2[3|4|5]|6
dial A|B|/A|B A B
cylinder A|B|/A|B|A|B
note : 1, 2 : 75d/36f
1 3-6 : 100d/48f
- CAM sequence
yamn 1/2/3|4|5|/6[7/8[9]10/11]12/13|14|15|16
¥ Blv|-|v|-|v]|-|v|-|Vv]|-|v|-|v]|-]|]Vv]-
dial
Al v |-|v|-|v]|-|v|-|v]|-|v|-|v]|-]|v]-
Alnin|in{alalal-|ajlaln|njalalal-|na
lind Bia|la|-|a|la|n|n|a|n|a|-|a|la|n|ni|a
Sylinder ClalAa|lN|in|n|a - AlAalAaln|Nn|ala - A
D|A| A -|lAalAalAalN|IN|A|A -lAalN|A|N|iN
Crepe note :A”f tuck note : 1, 3, 5,15 : 75d/36f
v .‘kmt 2, 4, 6,16 : 150d/144f
- miss
- Stitch sequence Optical microscope
yarn 1/2|3|4|5|6|7]|8
dial A|/B/A|B|A|B|A|B
cylinder A|/B|C|D|/A|B|C|D
note : 1, 3, 5, 7 : 75d/36f
2, 4, 6, 8 : 150d/144f
23. 24 53 4y Sl E5E T PET 9Ake] 942l WEE542 KICM-
23.1. €] €A B4 FIR 1055 A@Hel o3 MCT d&715 3¢ FTIR
B3l 2358 -3 PET, Al#tY &% PET 59 371 Spectrometer(Midac M 2400-C, ©]=H)E AM&-315th. S A

AALe] YA EA S EDS(Energy Dispersive X-ray Spectro-
graphy, JEOL LV 8500, Y¥)S ARE-3le] 418 AT

232, AA D W=

LEE 40°C, B35S 8em, IFPEE 520 umeI3iT}. &
A o] e 989N YA (Emissivity) 98] v
APSE(Emissive powen®E SAE™ A 7|FEo=2 AL

(Hong et al., 2010). WARE] 191 SA|e] WAPYEE Plank
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Table 4. Dyeing condition of ceramic imbedded knitted fabric

Dyeing temperature("C) Dyeing time(min)

Fixed condition

—Soda ash(Na,CO;)2 g/ £, Scouring agent(Sunmorl SS-30) 1/ £, 80°C, 20 min

110 30 40 o Scouring
* Dyeing

120 30 40 60

130 30 40 60

— Disperse dye(FORON BLUES-BGL200—Claiant), (C.I. Disperse Blue78), dispersing

agent (RM340) 0.5g/ £
* Reduction clearing

~NaOH 2 ¢/ £, Na,S,0, 1g/ £, 80°C, 20 min

2 (Yeo et al., 1998)0l] <&l 7} g golla Aiter).
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TE])3 HE] PHEAL 2gflem’, 100 gfiem” 3502 F
% o

H
o] g=4E 4kt

23.7. @A B4

A7 Lol e UEXA ] JREAS B8] §)
3l —%J‘ 7)(Gretag Macbath, Color-Eye 3100)2 AM&3le] Huj
ZH600 nm)PlA T BRARE RS S5t K/Sat o

iy
o



2o gk MAHAERES S99 (Xin, 2006)3FA T

3.

I

o o =9

3.1. ZYLIE gIAle| i8N

Fig. 12 Table 19 HQl FLYUES 3714 Aty o
PET YAte] 94EA AAE vepd Zlolth. Fig. 1(a~(c)=
AAEN vFoH (d~«(he 94 FFE FHS i A
olt}.

Fig. 1@% (d)eIX & 4 Axe] H
o]& ko] 1929% TRl UE 13
Fig. 1(b), ()X & & AU%o] S &A= C, 0 ¥
F7197ke] Ak E 4 & Na, Al Cl, Fe 59 947}
AZHN0H, AL EDS 714 holder®] 947} A% & Zo]
o, W] Z2A19] 940 K, 283 Ple YAEA A8 FH)
Al Wi TS dlo] o]5 Y4t HAEE AoE HAZITH
Fig. 1(c), ()eIME C, O 92 ol9)oll F7|Urtell EF o]
UE Zn Y7t HEHNSH AL Ti 59 FIgA 94%

cps cps w
1%
L
i
00 60
c
Peak
T “
curve N
20
| Pt
[ = A
i g T i 3 . S
° s i 15 2 o
Enargy (koV)
(a) H
80 ©
60 50
Content 1 w0
of 2 20
element 0 0C66.76  Nao0az
C60.32 01249 AI007 Ti01l 2r1929 PL7.71 OI5IS
Element%
(d H

Fig. 1. Ingredient analysis of yarn specimens.
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Table 5. Emissive power and emissivity of specimens

Specimens Emissive Power Emissivity
P (W/m?) ©)
H 3.65%10° 0.906
S 3.65%10° 0.907
C 3.62x10° 0.898
cps
() s (©) C
80
60
40
20
w016 k00 TP g.0" 100 0C6980 01642 A067 TiOI8 Zn20s PL1089
Element% Element%
(e S hC

Fig. 2. SEM of yarn cross-section.
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Fig. 3. Diagram of emissive power and emissivity of H specimens.
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Fig. 4. Thermal property of the knitted fabric specimens.
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Fig. 5. Wicking property of knitted fabric specimens.

Fig. 6. SEM photograph of cross-section of yarn specimens.
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Fig. 7. Drying property of knitted fabric specimens.
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Fig. 8. Mechanical properties of knitted fabric specimens.
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Fig. 10. K/S of knitted fabric specimens according to dyeing condition.
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Fig. 9. Surface structure of knitted fabrics by SEM.
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Fig. 11. Color difference of knitted fabric specimens according to the dyeing condition.
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