SIREMIIEHRIX|

PISSN 1229-0033, elSSN 2234-036X

https://doi.org/10.5764/TCF.2017.29.3.139

K HEA M) 7H (1)
— Slit Yarn2| M=2} ZAof| Slit YarnAt20]| 28t XIS X -

Development of Retro-reflective Fiber (1)
- Making of Slit Yarn and Manufacturing of Fabric using in the Warp Threads -

*Corresponding author
Tae-II Chun
(tichun@deu.ac.kr)

Received_June 01, 2017
Revised_June 26, 2017
Accepted_September 07, 2017

Textile Coloration and Finishing
TCF 29-3/2017-9/139-147
©2017 The Korean Society of
Dyers and Finishers

Dong-Seok Jeong, Sang-Woon Park?, Il Kweon? and Tae-Il Chun*
Department of Fashion Design, Dong-eui University, Busan, Korea

'B&B Co. Ltd,, Busan, Korea

2Kang Dong Textile, Busan, Korea

Abstract In this study, interesting area of development is retro-reflective thin film and
then slitting to form retro-reflective material to be conbined with other fibers to form hav-
ing retro-reflective characteristics, which slitting yarn can then be to provide fabrics. Glass
beads are microscopic spherical size with diameters ranging from several microns to sev-
eral millimeters. Applying the effects of optical property, glass beads are consumed for
road safety used to make traffic signs, safety clothing and others. Glass beads retro-re-
flective films can be turned into slit yarns through slitting yarn process. The slit yarns can
be combined into textiles using diverse methods such as weaving to provide a fabric hav-
ing retro-reflective characteristics. Lightness and Luminance was increased with decreas-
ing of interval of slit yarn in the fabric. Also, the hue is shifted greenish and bluish with
interval of slit yarn.

Keywords slit yarn, slitting process, retro-reflective materials, glass beads, high visi-
bility clothing
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Supplying
Glass Beads

Applying Additives
PET Film iy

to PET Film
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Drying
Fixing Glass Beads @
Clice Bande and PET Film

(120°C, 2m/min)
Retro-reflective
PET Film

Figure 1. Synthetic procedure of reflective sheet.
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Table 1. Specification of fabrics used in this study

Retroreflective
Film

Fiber composition Yarn Fabric Density

@ O ne count structure /inch
O Winding Warp Polyeste_r 100‘_% 450D 57
Retro-reflective slityarn 0.37mm 5 aness €nd/inch
Wetft Polyester 100% 450D pick/inch
Slitter

ISO 20471:20130¢f F=3Fo] AlgstATt. A HRARA]
o EE slit yarn?] @l € WS BA317] 918}
o] &n]7(DIMIS-PRO, Korea)2

Slit yarn

Figure 2. Slit yarn cutting machine used in this study.
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2.4 MR U HAdHp Figure 3(a)w= 1008} ZrefjARzlo]H (b)w= 4008 &
A zH slit yarn O 2 ZA S WET PET 45048  WAHKCSRA felqt&e 2717t FdstA g

QA2 AR50} Rapier 7] (VAMATEX P1001E, zZhe|Qlom T3t ofF F A frE|tEo] THE A

Ttaly)2 A2 5H4c}, EofdE g s %12‘11, rETee] HAF LR &5
Table 1914 o5 X &o] Aol gt e} ¢ M F2rHol Qe A< o2 -+ Sl

Abe] 7|2 A2 AL e gk 270 whe} ohE A FetEY] 5171 Oﬂ e B Hlashy] 93t Eet

AAE AR FHYS BAs] QJoto] HazaA  AulE S4B IS Figure 40 WU e, A FREAt
(Grata Macbeth Color Eye i5, USA)E A&5}o] A YRtA 02 AMGE= 59 27](A %)= 40-
D65, 10°Aloke] ZA oAl ZM3to] Munshell A4} 7T0umolH, IHE7F 845 = 790l 60-90 pm
2 380-720nme I oo A BuAleS s A ARk AR . ole frElate ] Aol
F45 37t F7FekARt, o vl 3k Yok
A 9 slit yarn®] A= A, FEltEY Bt

Figure 3. Surface image of polyester film (a) X100, (b) X400.
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Figure 4. Surface image of polyester film(x400) (a) 40-70 glass beads(446 cd/Ix.m?), (b) 60-90 glass beads

(492 cd/Ix.m?).
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Figure 5. Surface and cross section image of slit yarn (a) surface(x400), (b) cross section(Xx400), (c) cross sec—

tion(X1,200),
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Warping Drawing—In Looming
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Photo figure on the warp arrangement of slit yarn
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) .. . B
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photo light off photo light on

Type A Type B Type C Type A Type B Type C

12mm 12mm

Figure 6. Manufacture procedure of reflective fabric.
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A Type weaving design
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Figure 7. Fabric structure (a) and fabric surface estimation (b) in this study.
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Table 2. Colorimetric data for 3 types of retro—reflective fabric

C*
0.25
0.26
0.26
0.54
0.54

b*
0.14

L*
6

33

286
298
283
303

.21

0
0

8

1

Blank

-0.24
-0.29
-0.49
-0.45

.07

3mm

2
2
.29

0.

19.9

6mm

1

0.
0

19.0

9mm

AType

18.4

12mm

276
293
307

0.28
0.66
0.43

-0.28

.03

0
0
0

23.0

3mm

-0.61
-0.34
-0.48

20.8 .26
20.0 26

6mm
9mm

B Type

284

0.50

19.4

12mm

304
343
281

0.29
0.15

0.11
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-0.04

-0.11

6
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0.1

24.2

3mm

1
0.02
0.14

21.2 0.
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9mm
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Figure 8. Relationship between lightness and luminance.

Textile Coloration and Finishing, Vol. 29, No. 3



146

Welom Z+ AEd &5 HA 1S 4174
(Bmm, 6mm, 9mm, 12mm)2=2 12F9] A& A|
z3hgiet,

Type A9l 7% =] fAle s 43k ZolaL
Type B A2Egto| 2 f&¢lolH | Type C= Twill
gzl o2 Slit yarng $F I Hol= FJHE W=
A0 A o3t slit yarn®] FARES] 22 9 = F
He 242 dAIEY 3l eo] vA= FF= 24l

93k Aot} E3F Figure 694 = o] & 12%9] A&
of talo] Hlo] f-Frof w2 AFAS UEFH A= slit

Al slit yarn®] 7kA o] EolE45 HEQ L*US &
7S & 4= Q. E3slit yarns vl EEO 2 A A
AL a*%¢l Red-GreenZ o) A= Blank AR HTh
Greenish MA S 2 t] 4|57 shiftdS & 4= 910,
b* 29l Yellow—BlueZ=°l 4|+ Bluisha}/] @& = ¢}
o}, wekA slit yarne 2lE 248 G0 &850 &
M Greenish®} Bluish MAY S 2 shiftslil, E3+
Greenish® t} Bluish A 2 ghift =7} Ath=
A d o A

Figure 8 4= 359 Al=of tgt AAjofA] Ko
T Bt 3= o IAE YEleh Type A9 4
< slit yarn®] AAF 714 0] Fold4E(12mm—3mm)
3= (Luminance) &2 3.2914 9.82 F71sl¥ o |
B = (Lightness) 4591 18,4914 21.42 A& 3}

A F715ke A8 21T 5 At A=e) 2447
= 285}9] slit yarn®] &M 223t Type B}
Type C8] A% Type A9t 2 HFAH S HolF

oh:].

Figure 9% 359 A&l thigh 7FAAl ob% Pogg
of Al HhARES e Zolth, Type A9 Al &2 2,
slit yarn®] At gol S71ep5 A Hdubd g
Ao Al Blank Al&o| Hg}o] Ao 5435 LEt

A

S A3 A A 299 A 35

A Type Samples
3mm
6mm
. /Jm/\/—\/\—/\/—
9m
12mm
P Blank

400 500 600 700
Wavelength (nm)

Reflectance/%
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Figure 9. Relationship between wavelength and re—
flectance.
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