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Abstract

This study examined the color reproducibility and color fastness of digital textile
printing for nylon sublimation transfer. After measuring the temperature and time
suited to nylon sublimation transfer, the researchers conducted various tests for
comparison and analysis including polyester transfer paper on polyester fabric to
check dyeing characteristics, color change, sharpness, and the rubbing fastness of the
dyeing samples for nylon sublimation transfer. These tests produced the following
results. At 185°C and 187C, the sublimation transfer dyeing characteristics of nylon
were similar to those of polyester and the researchers even observed superior color
development in some colors; at a low temperature of 180°C, the sample that was
worked on had the lowest level of color development. The examination of color
difference (AE), which compared L*a*b* values, showed that the AE value of
magenta was 10.34, that of yellow was 24.70, and that of black was 15.28. These
results highlight the important role of heat treatment temperature and time on color
development in nylon sublimation transfer. Concerning sharpness, the samples
subjected to higher temperature heat treatment exhibited fewer color spreading
phenomena around lines. Thus, dyeing properties and fastness can be enhanced by
clongating time at low temperatures and shortening time at high temperatures;
however, considering production time constraints as well as the need to produce
industrially marketable quantities, the findings of this study suggest that the heat
treatment temperature most suitable for nylon sublimation transfer is 187C for a
duration of 50 seconds.

Keywords: sublimation transfer(5=3F3Ap, nylon(LF Y2, digital textile printing(T] X/
g gIAElY ZEE) color reproducibility(Z 2] &), color fastness(ZH
FE)
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I. Introduction

Yl ITAG Y] I E Qg AASE ARk
9] 877} B Al&shal thefsiRof whE AR, &
3H4] ®slo] fr]A o= figd & AUe HAE HA
B Y AAHS ZA) A AHCR SRS HE
1 3JH(Cho, 2008).

HAd "gAsYd TE2 fARIARY Ed7t
29l TAES ygAgsstozN Ax, Awe] B
4 glo] YAAnYEE o]&sto] txg A
olg] gdsk= Zolt} &, 7]&9] Bt U4
Ar|Hog gEto N FHRAE At
7742 9] tEE AgAYAto] ThsSHAl & &
FgHFAlo]th(Chung, 2004).

53] S3A ZUE= BARIET 7Hss7] o
of #AFd RSl FstE S 21 Qe AR A&
FHHo RN S AR E ARESte] tAd
Ea LYY S st Ao] SoAF gAE g
9 =g "o tH(Cho, 2010a).

UAE9] B, 9=5E golule 4dF0] o] HAL
7t A9l E7Fs 7] wiiZell EolAEE AAF I
Aol SHEEE DTP Algo] 2+ 2 UdE A
A EolA A2 A et BAEE A3t

=2 ‘0

M ol o
DR oX I
o o to 2 ok

o
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A7)
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QoM AR Hfol TF +4 BAYA
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Kim(2016)> U2 A= A AlANA =
Agro] FUsHA 71&S BHotal AL, A =
£ E2=7 AL mjyd 20% oA AR et 1A%
Hopoln], AAH R 79HE FE(2F 17 4009 )<
AE FAstaL QAR &% Aol i 2020
o= 209HE R (2 439 Y)ofl F& Aol 3}
At

SRRt of2et = e 7hsgol=E =
TR, UL E SeRAL tAd g #et bzt

.

i
e
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- A& 107

lo] &Il A LAYSt= color AHEY 2 A E
of " ATE W Aot

Park, Jeon, Park, Lee, and Park(2009)2 A-5-At
of|A TAE color?] AFE-S 714 wo] #-85}= DTP
TR A colore] Ao} I AEA BA L AL AR

BofekTl SIT, Cho(2015) A FolH B3]
AgEle A BaEY ZAge Eeolad e
o mALsH tAE A4 ZaAE Yol A &
W3] AGET Q7] tEe] FakHAte] A B4o]
ouuc Zsheha shoic.

TG So] e AgdTe Beolade

-

AT ol g3 SN HAE Haete zugel
#49] A=A B A7(Cho, 201009} AL

AAL Y &Y MY A AXEEAO] B A
(Cho, 2015), EF|oAE|E AuhS FA4A= SIA
AP HAE ZEE S G839 QAR Jido] et
15L(Cho, 2010a), B4R 95t ZojAH 24
9 ARl Het AH(Kim, 1998), E53HI
4 AR50 J=rt DAYl wA = FFol Bt
A -L(Lee, Park, Jeong, Moon, & Lim, 2003)7} QIt}.

el 2 Ao e SehaA] gt
Lwe} A7k AT 3, AR SN A AR
of gy, AAps), Holw, obE AEEg gels)
7] g3l Bjolel2 guio] Eelojadz 48 A
AAE Ae3 A vla - BHs A gt w3t o
e spio] A&7 Qi JAE Ag HAA)
Aol M) S8R5} A% meko] Hojof o
2o tisto] Yol i, ALZNE EjE I
F49 U S A" ZHES A4k

Q== Aokl nAr st

-

I

4 Koo

]

Il. Theoretical Background

1. Sublimation transfer digital textile printing

F3AAL LU EL BAQART THsolHE BAbe)
2o Mot S 2 Qe PR A8 IdH e
2 g772e EFoAHE ARt ok2d A, oAl
dlo|E A EelobHelolE Hash ol vlma
Aol £L FeHdRo] 7hsSITHKim, Jeong, &
Sin, 1994). AT Y AR R-9] 4 $BHAL 94
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108 AR F3 HAE Zeg

2 4gaH, Yetol =L Weio) Mgkl e E
o3 QW A=Esl $A @e BAHO Ut
(Hong, Nam, & Han, 2010). 53+ AN= S35 EAE
25 AMESHo] FHx=E Fo| flo ZHEE AFst

=, ZTYUEH Fol= 4t A AAE B
AlA i FEE 71t ol 1EE Thskd LA
FH S BAMAET AV E S3Fsto] Yol AA
Eth(Kim et al., 1994).

oj et FIAAL e WA Y9 T, HAAMA,
At FH7 9 Ao e & I =
5] YL @A) o ddE2Ate] AAY
7 FHY 2719 A i S HAPAZ]= 5 v
MFZ7F E8]F oz HolEth(Jeong, Lee, & Lee
2002).

ol
315
e
e

2. Color reproducibility of digital textile printing

UAY Eany mage] 49 ARl B A
= gl AN 1=, Han and Yi(2010)9]
qx]El Eﬂlxg]-ol =g 7J _4 }\ﬂxH :,LOJA-I H/L—] o]
FolAE AZEN AAES o TN Hae
of whe AurAQl e}
EQC DEIET
wigozM, A%ED WAEe] ujet Uske 4]
TR SEAE 7 A2 Ay B s v
sofste] AxEgoloA o] Mggre s
st e

aRERA ¥ Qi Sl ol
A gk AR 4 Qe the dejEd] % DTP
A B4 A(Cho & Kwak, 2008)°41= 67149
2AE HdeE gAd gAY g2 3t 5 A
Zr=] A7 ¥3E g o]E(Color Transformation Table,
CTB)S) 7% e BIES fyom S0 g
A3 Yoleg sAstel BAstged, A4e) B4
o WAl MAA 1084E TR0, Mx] B
Practical Color Co-ordinate System(PCCS)Q] 1244%

B A5k

_E'Jﬂ 2|7} DTPOA mHo]e] Lyg gof u]
A& G ISE AF(Park, Jeon, Park, Lee, & Cho,
2011)= PGS Eol7] gt 49T sHofe] AT
=4S4 44 A Aol et shel A4
52 37M0713, 29y o] Py Aoz &

i
=
=
io]
=
ofok g Ak

o
ol Hfe

29 ARy @ AR Bt A7 wAgolT

)

%% EZ(Rosin)®] F=E | sto] HA =T
GRS Y 9 sl distel AT

9&% l IIHE JAE HARS} AFARE IY
Fofl, 240 A Alg7F oA AlRET 2 KIS
Bl om, lineQ] HAE4o] 7H46ko] sharpness
7t FEE= A AASHI-
Park, Kim, Kwon, and Jeon(2007)9] tix|d Z&
g A=A AAeze] He \Age] B A7
oA FHF wEo] kst tAE ZdY AEA
Q) Eejo] 25 Mesh 2419] AA TgolA oy
I} 7129 F ¥ N(coating spray)S Z3oto] ARE-SH
Aol A= % Qo] tis WHYAHS HAIsh=d at
ge Aekska sl

Jl stgtE ARt EYo|AH = DTP WiA9] €9
43 Fdgoll T3t A7H(Kim, 2004)0l14 = &0 &
B2 250 S silica YA} 21 == A2 st
of 7}5%t AEo]l CMYKS| YAz S8FS o ¥4
& AlskE At ot Aol B St
o ofujeh, Wel4e BEsiE 7129 WALLAS
7b E2 w2 UEro] Sl tigt A 2
AAISEL QUet. wEbA olef 2 oot 3HE A+
A3 gAg davd xAy AnEe 23 A
gol FE vRt= AL & 4 AUk

N o oX'_:A o, -{01' i)
_\; mo:
R
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i
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ll. Research Methods

2 AFE 98 13 A¥S Soto] A 2= E
ddé}%‘iﬂk ETAH 2] AS ARIAIA = A
E4E THste] 7|EFHOE 200C A 187t
iﬂa&ﬂi%miﬂqﬂﬂﬂeﬂmﬂi%i
AEE 150C, 170T, 180T, 190T, 200T oA 187+
st A AIELS 170T ostolA&= 537t
9 Eo] Mo L] gkorow, Eo|AEEA
F 200C o9 1ES AMEE AF UIE A9
HYP (Fig. DI A o] LAY SIIch(Fig. 2). wzhA
AEozZN 7HA7F Y= H 7] %91 180~190T

oAl Ao Agket 2 &ot A7 =45 A, 180T,
185C, 187C 2 77} 5022 FAMANSte] A5kt

TS JIE AAA] A Y A EE ERIsH]
%WHLF“éﬂﬁﬂéiﬂﬂAﬂésﬁbﬂ4ﬁﬂ

ANz}t ERjAHE A8 HARAE EFAHE

=z
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<Fig. 1> Deformation of nylon at 200T

ool ARt A= Bl sl

1. Research sample & printer

2 AFE fRE AE 2Als EYIAHE 100%
B, HLE 100% B2z AH5HA oM (Table 1),
ZoAEE A= FE 299 906G, UAE A
AAl= FE LYGoA AEE HAA] 756G ARESt
Aot AMEH MR FEE PAPUET(E#WE: Kyung-in
synthetic Co., Ltd)©= Cyan, Magenta, Yellow,
Black A/Fo] AR&E Q1o H(Table 2), HAE AN
¥ Mutoh 1604 71715 ARESIAT. 14 & & A1
A 7]A= Heat transfer machine2 AF25}9i0H, &
AT EQJo]= Poster printZ Z3Y5FFct.

Aae EFoAHE AARR] 9 Ql4fiste] EafofA
B = o] SaHdARE PP, A& HARA|of Qlafst
of EFoAHE dto] SIHART PNS SIHA
AAIA LxtA o0& A2 ol= 200CoA 102 &
AYE AP, B 2AEREY d=7t
Ardsel v dFol B At (Lee et al,
2003)0l| A= HAMA|ZEE] 79 200C A 35sec °]F
oA F2 S UEHIAIT, 60sec ol/follA= &
2 QIet EFoAH =29 =4 o] Loy HAL
deoll dF= vRTaL st 12| A A4
Aof| Qlfjste] IEUTo] 187C oA 5028 DA

<Table 1> Characteristics of fabric

- A& 109
e a— e ———
 —————— N ———
e R AR e T S
TR e PR R B A R

<Fig. 2> Blurring of color of nylon at 200T

23t Al N1, 185ColA] 5022 FA2)et A= N2,
180ColA 5022 FAT AR N3E At

2, Selection of color

2 Ao AME3H Fel= Adobe Photoshopo] Al
300x300dpi®] SIAYLEZ Cyan, Magenta, Yellow,
Black?] 44-Z A|Zstglon, 7t Aelg 2o AH|
2 AR YD E HAK| o] - ESte] AFof A
gheic

3. Sharpness & spreading of colors

WAL B A5kl AAPTFOR Black 2
HE ZHZF 0.1mm, 0.5mm, Imm, 1.5mm FHA = <Q14)
sto] Frisldch. &8 A ojujA e 1EAE Fn

A4 gA49 74 2kProgRes C10plus)S. 2 4004 &
Hetol ojolx] BYS T 7 image JERIAS BE

stof ol adE BEA4sHAH-

4, K/S measurement

el ANS FHT) s ARE 28] 5
=Rl K/SE ST Alm A4 #HS dide=
38 Zstel HrhgAupgelael WAk ok
Kubelka-Munk 4] Q]3] K/S ZF& F5Fich

Fabric count (thread/inch)
Material Weave Weight (g/m?) Thickness (mm)
Warp Weft
Polyester 100% Plain 30 .10 120 85
Nylon 100% Plain 32 11 110 85
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HUE FobEa fAE mage) 2 Aad ¥ A= Be 4 BARSAT
K (R’ AE=\/(Ly— L,)*+(ay—a;)* + (b, —b,)?
S 2R

6. Fastness evaluation
o}7| A, K : Absorption coefficient

&
S : Scattering coefficient ofRt A ZAF sk, AYET F ofFL
R : Reflectance (%) o UdE A2 2 A A2 2%
o A=t SIHEHA npEo] ofs] d&o] WAy
5. Evaluation of color(L, a, b) & color dif- ojAH A= ol gt TheEAoMe |
ference(AE) A Ay st 9l 0 dS Wrelr] flste] UdES &
F3330 T A (datacolor 110tm)E ARE-SH] D65 3

goladze] SepaAt Q4 ARel uhd Az
A, 10° B Aok ARE

ZM3le] L', a', b (KSK 0650:2006)5 =733t}
e 7ot eaT Was ko] Mxjel AR
2 CIELAB formula®]] 2]} o}g]] 410 & Zatqich IV. Results and Discussion
71EM2 (Table 2)°1A A|AE L*a*b*gko]™, H|iL
Ao DTPE G A8 Lra*b*gto 2 7 Az 1. KIS value
2 M= Wrleto] vWalAT) (Fig. 3)~(Fig. 6)= UAEH ETAEHZ9] 2+
——N2 —&—N1 N3 PP ——N2 —&—NI1 N3 PP
15
o
{ N \
{ \ 10 u\
'/. \\“ “““o
$ { . S 1 )
1 { \ }
o A 5 \
A \ \
.y -
0 0
400 500 600 700 400 500 600 700
wavelength(nm) wavelength(nm)
<Fig. 3> K/S value of cyan printed on <Fig. 4> K/S value of magenta printed on
nylon and polyester fabric nylon and polyester fabric
—e—N2 —&—N1 N3 PP
15

N3 PP

K/s
e
X
‘

\i
0
400 500 600 700 400 500 600 700
wavelength(nm) wavelength(nm)
<Fig. 5> K/S value of yellow printed on

<Fig. 6> K/S value of black printed on
nylon and polyester fabric

nylon and polyester fabric
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AAE "HAMES HIIgE ZOF  cyan, magenta,
yellow, black M40 = QIATH A7 7HAISGA <
(400~700nm)9] K/S F= YERH Zolth YUES]
20 AZto] wE IAAgS HUIRE A, cyan,
magenta AARS ZFZF 620nm¥} 520nm F-Lof A
K/Sghe dHetilon, EdoAHERT YIE NI,
N27} @hAjo] 2=3513ith. Yellow, black A4/4o] A=
247} 440nm3} 5700m B2l Heh KISZES Lheb
onf, N2S} PP} et WIS ekt ols 2
o M YUE BE WS AST S
185C ool Al ST AHZEY SAY FARE T4
d& Hltks 22 & & Stk SHAT 180T =%
A NIS BE Aol o] F1 e ATE 1

BT,

2. Color change evaluation
UAE A= L*a*b* ghs S ok, &0 AH
29 L*a*b*ghS 712282 MAHAE)E 13t it

<Table 2> L*a*b* and AE values of nylon printed fabric

- A& 111

(Table 2)%} Zt}.

EFoAHE dddo] EFAHZE A& HAA
ARE-5to] 200T oA EA 23t PPL} YA Eo] Y
g FAAE AMEste] 2=42E HEA §F NI,
N2, N39] AL Cyan2 AEZ°] B 62 Z=z2 M
9] Z}o]7} Wt} Magenta= N39| AEZo] 10.34%
Ay 2pol7} ZA| B}om, Yellowk N1°] 10.23, N3
7} 24702 AEZS] o4 M7} ulg A vehgt
Blacko]| A= N17F 2.55, N27} 1.142 v & L45}
At oFzke] MAE UE oL, N37F 15282 AERE
of o4 AA7 S A hergte.

SHARE EToJAH 2] UYUE A-E HAAE A
&-5ko] 200C oA EA gt PN} PPO] O] Zfol=
Yellow .23, Black 3322 0|25}, Magenta .79,
Cyan 1.092 <43}t

K/SoA =& TS HolZ|qt EZoAHE Alm
o} M3o]E Mol oleldt At AR WA 2]
S 537 220] AARoIAE AlaFe] Feo]

rht

Color Fabric L* a* b* AE
Control(PP) 70.44 -22.99 -18.25 .00

PN 69.67 —22.72 -17.53 1.09

Cyan N1 64.40 —-23.58 -16.89 6.22
N2 64.04 —-22.18 -17.38 6.51

N3 69.47 -23.55 -12.25 6.10

Control(PP) 46.08 52.59 -13.09 .00

PN 46.35 52.19 -12.46 .79

Magenta N1 41.96 51.71 -14.37 4.40
N2 41.15 51.25 -13.17 5.11

N3 51.38 46.09 -19.14 10.34

Control(PP) 83.15 -11.42 83.32 .00

PN 83.26 -11.34 83.14 23

Yellow N1 82.50 -14.84 73.70 10.23
N2 81.85 -12.84 76.09 7.48

N3 85.12 -18.96 59.88 24.70

Control(PP) 21.06 .65 -1.78 .00

PN 21.09 93 -1.61 33

Black N1 23.33 -.52 -1.82 2.55
N2 21.84 .04 -1.22 1.14

N3 35.48 -4.10 -3.47 15.28
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12 HUE S3pA Y TUYe Pl AEY

pl=)
)

2o w3t A+ L RARSE LR

Belols=g FANAE, e 2ROl GHAT ok Mol o] Tt AL & S ATk
ok sk AR AE FESH BEHA gL BE ARES AE o Lrabt e 25
o = 905, NI N2, N3O} ALZ FOUA N3O A A RS ARek AHAE)E To10] (Table o] 1
7} 7V 27 U AL 18009 de GRS T Ejoc

olt

<Table 3> L*a*b* and AE values of nylon printed fabric after wash

Color Fabric L* a* b* AE
PP 70.44 -22.99 -18.25 .00
WPP 70.51 -21.62 -17.35 1.64
PN 69.67 -22.72 -17.53 .00
WPN 70.06 -22.35 -17.24 .61
N1 64.40 -23.58 -16.89 .00

Cyan
WNI1 64.77 -24.15 -17.55 .95
N2 64.04 -22.18 -17.38 .00
WN2 64.54 -22.30 -17.96 78
N3 69.47 -23.55 -12.25 .00
WN3 69.72 -23.65 -12.18 28
PP 46.08 52.59 -13.09 .00
WPP 46.62 51.19 -12.34 1.68
PN 46.35 52.19 -12.46 .00
WPN 45.66 51.76 -12.14 .87
N1 41.96 51.71 -14.37 .00

Magenta

WNI 41.223 52.30 -14.47 .95
N2 41.15 51.25 -13.17 .00
WN2 41.27 51.83 -14.04 1.05
N3 51.38 46.09 -19.14 .00
WN3 50.97 45.88 -19.34 .50
PP 83.15 -11.42 83.32 .00
WPP 83.01 -11.40 81.96 1.37
PN 83.26 -11.34 83.14 .00
WPN 83.18 -11.24 82.97 21
Yellow N1 82.50 -14.84 73.70 .00
WNI 82.82 -15.12 75.59 1.94
N2 81.85 -12.84 76.09 .00
WN2 82.05 -14.22 75.33 1.59
N3 85.12 -18.96 59.88 .00
WN3 84.74 -18.88 59.55 51
PP 21.06 .65 -1.78 .00
WPP 21.11 .86 -1.62 27
PN 21.09 .93 -1.61 .00
WPN 21.70 1.02 -1.82 .65
Black N1 23.33 -52 -1.82 .00
WNI1 22.77 -34 -1.95 .60
N2 21.84 .04 -1.22 .00
WN2 21.47 .26 -1.40 A7
N3 35.48 -4.10 -3.47 .00
WN3 33.10 -3.41 -2.94 2.53
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Cyan©]|A]+= N1, N2, N3, PN2 | ©|gtog Ax}7}
Tt HolAu, EejolAd 2o A9 164z AR
7} ol H= HEH T} Magentat= PP7} 1.68, N27}
1LOSE A7} 2o H= AEol™, N1, N3, PN
27t 245 H T Yellows= PP7} 1.37, NI1©o| 1.94,
N27b 1592 A7 o] e o, N3k A%
7} 24519k ¥hd BlackS PP, PN, N1, N27} 4
qF MRS YERH oW, N37F 25302 o] H= A
9] z}olE HYPYSS & 4= Q). Autyd oz Mg &
9] AAFe] W3t Blacko 419 N3E A9kl &
OBl =R 4AEY MAE AA yERth

3. Evaluation of sharpness & spreading of colors

(Table 4)= YUE A 59| Hx=E H7Ist Ao
2 Black® THESE Al o|u|XE 4008 &gt RS
2 PeAo) 4 olgsto] 2ot vAlR g
gotoz WASAL PetAn oz 43U A
of Wgo] gl 943 Felde vehyolch. 53 A
29 IAelLEst £848 Pele] Wy Aol
A et delge] FEL AL Sl & gict,

4. Fastness evaluation

UAE AR9 uhd HREE B/t Z23E
(Table 5)0l4 & 4= St} vp& A== PP, PN o]
A Cyan, Magenta, Yellow2] ABAR2 50]%]qt, Black
o A& PNoJ 4~52 PP 3Rt} ©4:314 YRt ut

<Table 4> Spreading of colors after digital printing
magnification (x400)

2730

- 371% 113

UUAE £A0]HE 2~302 AHHOZ W 4%
ettt o]t At EYoAHEE 1129
48 S B5to] Ago] dart ¢AHs 1zEE o
HAE2 249 S EFoAHERD
A Lxg Aslog 9lF YAE 449
H7F Aol o5 45| A=A kg7
TeE

[o ro m& rEope ot (8
) o|> s, !
Mo b orlo

i

V. Conclusion

LS AAF 27 9] THFdS 9 AdtE UdE A
MRS &-aoto] Qs Ayl=o] I U ;\_1‘4;(}%
H|waly, upE AFEES B4t SHAE U
U Zo] A3t Ao vbMyl npo| o5t AL} &

A 4 Y= AP FY 229} A7FS Arsts 7}
Ao o =935t wEta] JAE AAo tefFet &
He] 2Eg H8sla Qsfste] Bejo|AH 2 49
o) WAl dat Mg vk, uhE A Eet Folw
& BAS] ARAIEOR 98E 5 JEAE AT
b A o 2o
A, L2 S G/ A Cyan,
Magenta Ao ZloAH 2HT UYE NI, N27}F
4519901, Yellow, Black A4 o] A= N2
o PP7F -5 S UEhich 28y N3 BE
AgollA Aol 7Y W AnE UEith

A, ZFAHZY] L*a*b*gtat HAE] L*a*b*

process on the nylon fabric with an optical microscope

Size
Fabric

0.5mm Imm

1.5mm

NI

N2

N3
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114 UdE S gAd =dge] 29 AdAY 9 Ao #dt A+

<Table 5> Rubbing fastness of nylon and polyester
printed fabric

No. Color Dry
Cyan 5
Magenta 5
PP
Yellow 5
Black 3
Cyan 5
Magenta 5
PN
Yellow 5
Black 4~5
Cyan 3
Magenta 2
N1
Yellow 2~3
Black 1~2
Cyan 4~5
Magenta 2~3
N2
Yellow 2~3
Black 1~2
Cyan 4~5
Magenta 3
N3
Yellow 4
Black 2

&= vlasto] MRS AwE Ay, EFoAHE o
wol g AAAE A1§3 PP HUEo] YAZ A
£ HAAE AL NI, N2, N32] A9 Aapde 3}
o7} tt2A Yehiton, 53] N39| M2}7} Magenta
oA AEZto] 10.34, Yellowo]|A] 24.70, Blacko]]A]
15282 37 UEhgeh. oljst ATjolA yAE AA}
Ae & A22Zrt Ao $2% 4TS drh= A

< o 2 9t}

A, Aurz o2 Aek
oA N3E A stale
A7} A7) epget.

GA, Hele AR A LEt B25E o
919] 9 Aol AA eI FHHE AL T

9] MAro] WK Black
EE P ERLRE

wAgolT

< 5 A

oA, v A= PNOl Blacko A= 4~52
PP 3ETh L5HA WEbT. sHAITE YA E 440
A 2308 AAHoR W2 A5 Yetdled,
olfgt A= UYILE 2A9 S3RIA7E A
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