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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

1.8 B WS mobA ofgte] ofFoll A WE W= 3 (ePdHA
O] A Fe= tE 715S 7HY, ol HEt A HEAL &
vt A 10l A AR E 2,95 0% A ofztell Zdshe wE g ETo|L S UE,
OECD % ¢= < 1.3 Hlal 123%7F 9+ 4], of7te] A-g At 71et P E =&E Aol A
ol5 F ot o WEAILI} T7%0) o] 211 Q). E3 o] F7Fok= klEolu of "ol Eol sl A= ofzt 3
AT B FAHRS | oA AR, HAAY S| uf YA b 52 2HAEO| AlHelA| Esto] ZHE ohyF
£ AAA e7)17F 58k FAO AT A A AR S AALE B2 AL Q1o Q1A E L §)
20049 H]5te] 2009 &= 480% S 716k AoR oug ot AL E WEFFEAH, IHF 55, Al
UFERS T W ASEE W AR 4] 59 §rof wol AHEE
AARAE 24 = W TS AR O F4 NI =
P FEltES APt o REE AE = WS Mol A AT &S 7S o] L F Rt AHE-
£ 0= Zte 2 thA] BHABSHE 7]5& 7HA] AL 71 wo] SFout, AFRARE B o Fof Halsle Fee=

139



140

lo

N Ut
~ oM
=)
o
e
o
i
ofN I
l ilI-’I‘ P}H
x 9
o
WO
o R
5 of
PN
Nl ];
e
o =
Jo
= °
_>L FLJ OIH
™

—Tl—'
o
2
N
1
off
f
Sl
_}l_‘
il
A 2

o rE v
£

o
o,
L,
o o
2heE
o My
U2 (m

s
N
ofX
2
r>~l
>
Kl
b
-z
I o
b
}01,
N
olr

of o Mo

Kul i
t 4 32
N 0
u k1
N
3‘L

1o
ot
oz

of

s

lo & = op

L= 1 i c O 23

>
juko)
ofrt
|o
1T
ro
ol
nich
ox ©
toh
i
&

lo Mo
ol
&
30 M
[
H
33

ol el

Alzskar gl
=Y e 2
sto] WA E 23707 A 23l 7Sy ST
A} 77 Is WA B R A" S S5
QAo] glthz1d,

mebA & AdFold e FEle® AAAAIE Al
Z3}o], o] 5L slittingd}e] slit yarng WE
23 AR slit yarng AFESFIL QAL A a;gg
& AHESE] A ZeFA T Slit yarns SAHLE
22L& WA A zE A& FHEAD 3w E
UeEh = ¥ s 52 Bla - B4k

o
ok
H1
N
i}
2
>
rir
L
2
o
xS
o
oft o - =
o

we S toh

2 o

mlm il

A

2.

uZz

(=
[ =]

2.10000
AFREARA] A2 Aol AHS-

ot
o
o
-
ilhs
rlo
o,
8y}

&

e

bead, 45-63 um(union, Japan)& AH&-3FH L, A
A 2] Al (Primer, Dongsung Chemical, Korea)ol|l Al
AYitel = 9248 AA g A (Primer)E AHE-8HITH
Tz Zo)edet =2 2 F &A= 3000 series(Dong—
sung Chemical, Korea)E, PET Film-> 75um(SK,
Korea)& A&-3sti T},

2.2 00000 0000

Felted WA AR o Al 25742 Fig-
ure 10 et vRe} Zro] Al 2s¢ich, F7kaA
ANLN(PE)7}F E2H Ee]o|AH (]38} PET) &
FelFES YA =x3TH(Step 1).

feltEe %ﬂ*é%% A717] 915to] A 2l A
Aestal Agsto A dFrlEe LT EAA {7
gl q-&oll 2 tH(Step 2). ol 7] Eel$dE 5
A& HE= AL ThA %j&% —?jfalffﬂl% HRAE =5t
o] 75 um PET Sheet#|¢] 0] PET 2552 AlA
ol T o frelFtEo] F2HE AARARA]7F e El Tk

Hhof] ool felatEe FAFek7] flske] Step 134
Step 22| A2 & 1M A& 75 um PET sheet
A did o] FUg o2 FojA PET Z53= Al
st Fiol frelqtgol F2HE AHARAA7F Al %
gt

o

3z
=

=
o

f

il

2.3 Slityarn 0OOO

AZE YA E slit yarn AZoHe 2
Figure 2] UetHtt, A74sHA Aeke A7yt
S Edof 41, dASH AH o2 S35l A slitter”|
oA &=l A7t 24 2719 F(0.37mm)= A5t

©

Supplying
Glass Beads

Applying Additives
PET Film iy

to PET Film

on the PET Film
(8kgf/ecm?, 3m/min)

©l©

@.

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 Yam - Fabric - Density

@ O O count structure  /inch
O Winding Warp Polyeste_r 100‘_% 450D 57
Retro-reflective slityarn 0.37mm 5 arness €nd/inch
(4+1) 48
Wetft Polyester 100% 450D pick/inch
Slitter

ISO 20471:20180°f F3Fo] AlgstATt. A HRARA]
o EHE slit yarn®] @l € WS BA317] 915}
o] &n]7(DIMIS-PRO, Korea)2

Slit yarn

Figure 2. Slit yarn cutting machine used in this study.
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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(X400), (c) cross sec—

tion(X1,200).
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Photo figure on the warp arrangement of slit yarn
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Figure 6. Manufacture procedure of reflective fabric.
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Figure 7. Fabric structure (a) and fabric surface estimation (b) in this study.
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