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Abstract

Nano Inkjet DTP technology, a new technology introduced recently, can be applied to
various types of fabric, and pre—treatment process can be omitted, which makes the whole
printing process compact. Some important factors for DTP are color difference between
the color selected by the designer on PC and the color on the final product and durability
of the final fabrics. In this study, the twenty—three trend colors of 2012-2013 F/W
suggested by PeclersParis have been picked to be printed on cotton, silk and polyester
fabrics, then K/S and AE value and color fastness were measured. The results show that
dyeability of fabric is varied for each color group, and that also tone of color affect to
dyeability when measured for colors in the same group. In general, for all fabric, light
fastness, washing fastness and color fastness to sublimation are outstanding. However,
because of poor rubbing fastness, additional treatment to fix colorant on fabric is required.
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AT - XHFOl / L Y3AR DOTP(Digital Textile Printing)2l Zi2i MEd & W40l

=]

<Table 1> Characteristics of fabrics

Fabrics Contents (%) Weave Type Image
Cotton 100% Plain
Silk 100% Satin
Polyester 100% Twill
<Table 2> Fall Winter 12—-13 color trend by PeclersParis
Color Fall Winter 12-13 Trend Color

Yellows & Bronzes

POUSSIN HOUBLON
CHICK HOP.

Pinks

Greens

POLYGONE
POLYGON

Whites & Beiges

PERDRIX

NEIGE EDELWEISS
PARTRIDGE

sNow EDELWEISS

Blacks & Blues

Purples

ULTRAVIOLET
ULTRAVIOLET

DELTA
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A ELUA K162 23

<Table 3> Pantone color numbers and L*xa*b* Fall Winter 12-13 color trend by PeclersParis

L*axb* Value

Color No. Pantone Color No.
Lx ax b*
1 TPX 13-0917 87.00 2.00 28.00
2 TPX 15-0751 69.00 9.00 67.00
LES JAUNES ET MORDORES
YELLOWS AND BRONZES 3 TPX 15-1147 68.00 24.00 55.00
4 TPX 18-0950 48.00 17.00 37.00
5 TPX 15-1340 71.00 36.00 37.00
T —— 6 TPX 16-1451 61.00 57.00 43.00
FINKS 7 TPX 18-1664 47.00 65.00 40.00
8 TPX 17-1928 63.00 49.00 6.00
9 TPX 15-5711 71.00 | -25.00 5.00
LES VERTS 10 TPX 17-5734 49.00 | -38.00 6.00
S 11 TPX 18-0135 43.00 | -20.00 | 26.00
12 TPX 16-0430 64.00 -9.00 31.00
WHITE - - -
13 TPX 13-0000 84.00 1.00 5.00
BLANCS ET BEIGES
EIGES 14 TPX 16-1310 63.00 8.00 16.00
15 TPX 16-1210 66.00 4.00 13.00
16 TPX 19-4006 19.00 -1.00 | -2.00
NOIRS ET BLEUS 17 TPX 19-3810 20.00 5.00 -17.00
= 18 TPX 19-4024 21.00 -1.00 | -14.00
19 TPX 19-4726 32.00 | -11.00 | -10.00
20 TPX 16-3931 66.00 6.00 -22.00
LES VIOLACES 21 TPX 19-3850 33.00 18.00 | -38.00
T 22 TPX 19-2431 35.00 41.00 -8.00
23 TPX 16-3617 67.00 22.00 | -21.00
gramOll Al openctd =5HULCH 29 ZHoH| ol A28 230K
OIZH MZ=e 22 MEZ2 B(plain), & 3(satin) E1§ EE EEI 22| 550 K/SE =
Z2lUAHZ0will) Al SRS S8R0 Z2IEGHH & ot r TS ACSZ 33 =3do
S0l Ar=otRUCH zUS BtAlE2  Oleiel  Kubelka—
Munk /\'Oil oIoH K/S 2= FoIRICH
Ial d=]
4. AlBlEH (1-RF
- 2R

1) S4E(K/S) =3
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AT - 2HOl / U Y3H OTP(Digital Textile Printing)2l Zi2i MEAd & 240 2st o3

0J1M, K : absorption coefficient Y ZHMSIE HlL 24010, 2 88Y¥ K/S
S : scattering coefficient 242 Table 401 LIEFLHRACE.
R : reflectance(%) HeY K/S2 AHEL ZHAHZEL Ao =
SO el SMsIF CGEH LIS 8AHIEol
2) MAEHINL, a', b") L MIHAE) BO} SMHE MHEEH 22 HZUHAM=s Zcl0AH
E>H>AT0 =02 MMl = LIEtS L, E3
TZHETHE MES 23 ° 2HEX A
o A|j§ ;Lf}ﬁ LDG5 : v ;ﬁdul HLUHE 210l D4, 439 Bl AEIZI} RA,
== S50 a. b = o TRIHSNME  Be>e>AT, FHOIEHTUME
J|EMDL HlmA 2to] Mol AEZ'2  CIELAB _
_ _ H>ECDAT, SHETHEUHANME HY &3 R
formulalil 2loh OtcHel A2 FotRALE JIEME2 _ C N
A>EL], HEHSHAME H, AI>EL| =22 ¢
Table 30IA HIAIE! Lxaxb*gt0I0{, HIWAHE DTPZ AH0l LERSACH
oS AR Lrarb*2t02 2 AlBZHZ MIE Iy > ]
_ _ H AR0 ZMHE MMECZ 22 HEW 2
HOlotod HlwotSCh. _
HR=Z HE M =2 =XIE EIUCL FO0IE A
AE= g 2 ZHAES JrE g2 M0l 13-0917
15-5711, 16-3931, 16-3617Zc21 & WA =2 =
J(L2 —-L)* +(a, —a,)’ +(b, - b))’ XE UERHCH, 0 & K g A0l 13-0000
Z0A 0.962 g2 2ECH el &2 Aol
3) A2 =} SHK=SF HE2 19-4406Z 0 7.692 It&
=2 =XE UEt WAL
OTPZ Y& Ag2 W34 HIE ol S AT HR9 JMH2 MIEcz SHKEZR H
A=ES oML &, 43, ScUAHE Az AN =2 #XE UEIRHSH, $X& 19-40062
DS ABAHT(KSK 1SO 105-B02:2005), HIEHA 2A0M JIE =2 7170IUCH I OIRIIXIZ 3
2l=(KSK ISO 105-C06(A18):2007) ¥ DtEA=ZIE 0IE HIUD 2+ AHHDOIE e Mol {3
(KSK 0650:2006)€ =HotA20, U=20M S=It -0917, 15-5711, 13-0000, 16-3931, 16-36172
Z=AED| #2 22lAHE22 ER sHHEZT 2 S A w2 AXE UEYON, 1 = HEH
(KSK 0651:2006)2 =Jt2 =&dotL oo JIA S MOl 16-3931 A 0.759 2AS
BQCh ATE Ml SAIE MENE BJOLL,
HdHECE HOl HlotH %2 #=XIE LIEXCH 6f
V. H1Z 0% Xo 22 220 M2 2P HANME HECL =
_ 2 #=XIIF LEFSCH
I. Lz g3X OTP &3 M=ol s8¢ 3t Zo0AHI2 490 PMHS W22 N, T
JIES| DTP woiAl DS i oz age o HYUAM 52 X2 UE UAo0, 922 K
Moz Zp|)AHZE SAHEANZZ 932 A= O 15-0751Z2{0IM 8.252F 15-1147Z WA
510] DRIESH= 210 YBIRO|QXICH Lt UIF 7.379 =XE UEIHRICL SAE2 HE, HE
DTP= ©I A9, Z2|0AH2 &20 25 =2 HESol ZHUM HHELZ RS2 +XE LIEY
0] JSoiCle RES JIND UYS =0k oLl M, S0IE HE2 13-0000ZH0IA 0.57, HZ A
o MM 2E 90| HIE KT ZDRIEg= © E9| 16-3931Z UM 0.692 XIS UE WAL
SDIO| MENWN 2E OTPOICL = R0Me  BelUAHZ SR:s o, 439 o 63220
0148t Lt Y3A DTP £ 2SOl YMFIUE HE AHEo ZMH0] EX LA2U, L2 AHELE
Hotot)| flol 2827 s&0l K/Sgte £36H0 & HAMe SMd2 M A0 Yot R0t
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<Table 4> K/S values of cotton, silk, and polyester printed fabric

No. Color Cotton Silk Polyester

1 Yellows 1.6206 0.8519 2.7313

2 & 5.7938 2.6117 8.2522

3 Bronzes 5.5488 2.8482 7.3772

4 B 5.7130 4.8302 6.6548

5 3.8781 2.1749 2.8342

6 Pinks 4.9944 2.6565 3.1265

7 /A 5.6865 3.4659 3.4354

8 2.9141 2.5419 1.7279

9 1.5484 1.2050 2.7712

10 Greens 4.0950 3.2301 5.5827

11 ] [ 4.3268 3.6045 6.9430

12 3.6086 2.2475 4.4984

13 Whites 0.9649 0.3421 0.5760

14 & Beige 2.9053 2.7051 2.4862

15 168 2.1974 1.4914 2.1508

16 7.6944 7.1740 2.0029

17 Black 5.4574 6.5408 1.3575

& Blues

18 EEE: 5.4656 6.2187 1.4116

19 4.6190 4.3550 1.4529

20 1.1887 0.7512 0.6913

21 Purples 3.4165 4.6128 1.3584

22 B 4.5043 3.2963 2.1218

23 1.1356 1.2800 1.1633
= Le2d3el ®, A3, ZeliAHZ R0 & XHAE)E Fot0d & g MXE Hluoto
GRS 2 MAN et YMSIOF CH2AH LIEHL Table 50i LIEHHRICE Color0il (et JAEHE Z2IE
= A2 2 > AURUCL g2 JHAHSHME 2 = MATIOL 40I5H2! GHAICH THHACZ 2 AL
ClIARIZY HMHE0l =H UERD, S 22 82 Zgds Hots URUCH 22 H S0
HS0M= Hut &439 HMH0| L==06tH LIEHS 23 ASHM= HY bHIWE M HA
Ct. 0, Jgiu gt Hgol 22 430 &
UOM EHEEZ S B 430 E20A
2. LI 233 OTP L9 AIERS MABSL BIZ2CH A% Sol ZcltAH=2
oo} s=S22 Tt 2 O AMZ0l Blah K/S
20| R0F SMAQ| = 0F OtLl2t MXt gt
DTPEE = 2t A9 Lrxaxbx 22 =FotL, 0 30UH2IS LIEHHO! CIXOILADE &8t AdAtnh=

Pantone 2tUIA MIAIEE Lxarbrgis JIELZ M
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AT - 2HOl / U Y3H OTP(Digital Textile Printing)2l Zi2i MEAd & 240 2st o3

<Table 5> L*a*b* and AE values of cotton, silk, and polyester printed fabric

Cotton Silk Polyester
No.| Color
L* ax b AE L* ax b AE L* ax b AE
1 | Yellows |82.86| 7.24 | 20.35 | 10.2 |80.37| 14.78 | 30.61 | 14.6 {82.42| 5.28 | 45.40 | 18.3
2] & 73.81] 21.74 | 59.92 | 15.83 |72.65| 20.54 | 44.93 | 25.2 |76.44| 16.32 | 65.48 | 10.5
3 | Bronze [67.33] 36.58 | 50.22 | 13.5 [70.77] 34.39 | 45.08 | 14.6 [70.70| 32.52 | 59.47 | 10.0
4 WM |51.78| 19.57 | 28.03 | 10.1 |51.00| 14.79 | 23.58 | 13.9 |57.35| 19.89 | 38.29 | 9.9
5 66.73| 40.41 | 34.94 | 6.5 |66.57| 36.04 | 32.57 | 6.3 |68.17| 41.36 | 41.69 | 7.7
"6 | Pinks [61.80] 44.90 | 37.14 | 13.5 [61.37] 41.23 | 28.35 | 21.5 |65.31] 43.01 | 36.20 | 16.1
7 |mmmm[50.94] 4521 | 25.34 | 24.9 [54.57| 42.41 | 22.09 | 29.8 |57.42| 41.58 | 24.72 | 29.8
8| 54.03| 39.05 | -2.43 | 15.8 |56.08| 38.31 | 3.81 | 12.9 |61.05| 34.76 |-6.808| 19.3
9 77.701-12.31| 4.95 | 14.4 |168.15|-26.64| 6.05 | 3.5 |75.44|-32.58| 26.57 | 23.3
10 | Greens [57.87]-29.04| 15.56 | 15.8 [55.89|-33.46] 8.40 | 8.6 |64.50|-37.48] 30.88 | 29.3
11 |mEEE|50.12 - 54.1 151.79|-11.07| 16.72 | 15.6 |63.09|-16.75| 38.24 | 23.7
2] 87.45| 5.51 | -3.28 | 44.0 |61.94| -1.96 | 20.81 | 12.6 |68.39| -9.89 | 38.24 | 8.5
13 | Whites |62.05| 15.12 | 10.98 | 26.8 |80.01| 1.42 | 7.82 | 4.9 |88.86| 3.83 | 2.62 | 6.1
14| &Beige [68.22] 9.09 | 8.12 | 9.5 [53.21] 8.12 | 13.19 | 10.2 [59.78| 16.62 | 19.33 | 9.8
15| W |32.57| 1.72 | -3.37 | 37.3 |63.22| 7.27 | 14.24 | 45 |64.46| 8.66 | 17.36 | 6.6
16| Black 42.75|-10.13| -7.93 | 26.1 |31.80| 1.26 | 1.74 | 13.5 |52.05| 1.74 | -3.95 | 33.2
i&BIues 36.39| 3.17 |[-17.64| 16.5|33.03| 6.12 |-13.44| 13.6 |56.05| 3.40 |-13.40| 36.3
i.... 35.67| 1.80 [-12.64| 15.0 |33.16| 3.83 | -8.07 | 14.4 |55.11| 2.80 |-10.79| 34.5
19 42.75|-10.13| =7.93 | 11.0 [40.94| -6.58 | -3.85 | 11.7 [60.32| —-6.47 | —1.71 | 29.9
20 69.80| 8.04 [-23.26| 4.5 |66.22| 7.39 |-18.93| 3.4 |69.69| 8.14 |-24.89| 5.2
o1 | Purples |46.17| 6.84 |-32.61| 18.1 |40.40| 13.22 |-32.00| 10.7 |57.25| 6.55 |-23.34| 30.6
o0 |MEMM [45.73] 30.64 | —9.03 | 15.0 [48.31| 23.76 | -5.58 | 21.9 |55.41| 24.76 [-13.88] 26.7
23| 70.92| 20.78 [-17.95| 5.1 |61.74| 20.16 |-19.52| 5.8 |62.86| 21.06 |-26.68| 7.1
3. Lt 238 DTP €& AN=2 H2 = S EOLEIACEH = b*at0l =10 a*xat0] Y2 2
&It HEol Jellt B2LHSUHAM ScliAHZS g&
A0 EH B AUCH
1) LFAS
o A3, B20AHZ2 AIRS DTP 29 =, Y 2) NIEZI =
BHINC0l IS A8 HO2 LB E2|0AH AEE "otk ZWE Table 701|_L}EPLH91EP. fﬂ
EAZCE 4-5 S2 0422 HAE2Z =8
9| ?é?_%a HEE=Z 29 Zgds 2 = AN 2o= B},
=0 =0l JelHge 3Rt 3~3-4 S22 IHE
S UEHRD, 22 HEo HRE 3-4~45S2=2
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<Table 6> Lightfastness of cotton, silk, and polyester printed fabric

No. Color Cotton Silk Polyester

1 Yellows 5 5 3-4

2 & 5 5 4

3 Bronzes 5 5 4

4 a 5 5 4

5 5 5 4-5

6 Pinks 5 5 5

7 T 5 5 5

8 5 5 5

9 5 5 3-4

10 Greens 5 5 3-4

11 ml 5 5 3-4

12 5 5 3

13 Whites 5 5 3-4

14 & Beige 5 5 4

15 1= 5 5 3-4

16 5 5 5

Black

17 & Blues > ° °

18 EAEE: 5 5 5

19 5 5 4

20 5 5 5

21 Purples 5 5 5

22 ] | 5 5 5

23 5 5 5
2) DiEARE

B, &3, Zcia ANZol DTP ¢g =, Ot L3S HIRoM SHIEF L HSHEE2 2-382
AT E OISt ZWE Table 801 LIEHHRAC Olot2 EILEQUCH ZSclHAHZY 22 H &3
S AZ0AMe A O 3% 222, 18, 30 B0 0 %2 A 0Z2) & 02 S22 20110 U
E & HIOIX HEUHAM=E 452 0l4S 20|Lt = Ch. & 019 2% 2 Zdd 20M 2-3 s= 0l
&EF L HE HEUHAHM=E O B2 822 2011 otz zl5te OrEAZIE ZUE LIEHUHACH Est
UCH, & OHES HR= &Mt 382 OlotZ2 A s ®, A3 Z20AHZ AMZOM 24 0t
2SI IR A EOtERUCH A3 ANZ0AMsE A 2 & 082 2% 152 WM A ot Uk 0
09 32 g2=2, IE&HIOIXI HEUHAM 453 = LX)l ZeHED JH0 ZEE & & F
Olal2 2010 &3, 1 0lct, =2H4H&&EF & HMelol oo 2t&3| DREX AW 2T =
HE2 R *2 S EtLi, & OtE2 Z= =L
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<Table 7> Washing fastness of cotton, silk, and polyester printed fabric

Cotton Silk Polyester

No Color

A|C|[N|P|AC|W|A|C|[N|P|AC|W|A|C|N|P|A|W
1 Velows | 51 5]|5]5[5|5|5[5|5]|5][5|5]|5|5|5]|5|5]5
2 & 514-5/ 5| 5|5 |5 |5 |5 |45/ 5|5 |5 [4-5/4-5/ 5|5 5
3| Bronzes |4-54-54-5] 5 | 5 |4-5| 5 | 5 [4-5] 5 | 5 | 5 [4-5|4-5| 4 |a-5] 4 | 5
4 BB | 4| 4 |4-5| 5| 5 [4-5|4-5|4-5[4-5|4-5| 5 | 5 |3-4| 4 | 5 |4-5|4-5| 5
5 4-5| 5 | 5|5 |5 |45/ 5|5 |5|5| 5|5 |4-5/4-5| 5 |4-5|4-5| 5
6| Pinks |45 5 (45| 5|5 |45 5|5 |5 ]| 5|55 |4-5/3-4| 4 [4-5] 4 [4-5
7| mmmm [ 5|5 [45[4-5 5|55 |45/ 5] 5] 5] 5 |4-54-54-5|4-5]4-5] 5
8 5 |4-5|4-5| 5 | 5|5 |5 |5|5|5|5|5]|5 (45 5|5 [4-5| 5
9 5|/5|5|5|5|5|5|45/4-55|5|5|5|5|5|5|5]|5
10| Greens |4-5|4-5| 5 |4-5|4-5|4-5| 5 |4-5]4-5]a-5] 5 | 5 [4-5|4-5]a-5]| 5 | 5 | 5
11| mEmE [4-5] 4 [4-5[4-5] 5 [4-5| 5 | 5 [4-5] 5 | 5 | 5 [4-5[4-5[4-5] 5 | 5 [4-5
2] 4-5(4-5| 4 |4-5|4-5| 4 | 5 |4-5|4-5|4-5| 5 | 5 | 5 |4-5| 5 | 5 |4-5|4-5
13| Whites | 5|55 |5|5|5|5|51(45 5|5 |5 |4-5/4-5[3-4{4-5/4-5| 4
T&Beige 5|5|5|5 |5 |45/ 5|5 |45/ 5|5 |5 |5 [4-5| 5| 5 |4-5/4-5
15 “15|5|5|5|5|5|5|5|5|5|5|5|5]|51(45 5]|5]|5
16 5 |4-5| 4 |4-5| 5 |4-5| 5 |5 |5 |5 |5 |5|5|5|4]|5]|5 |45
S| Bk ey slas| 555 5 |5]|5|5] 55 5 5|5 [4-5
— & Blues
18| mmmm | 5|5 (4545 5|45/ 5|5 45 5|5|5 |45/ 545 5|55
19 4-5|4-5| 4 | 4 |4-5[4-5| 5 | 5 [4-5|4-5| 5 | 5 | 5| 5 |45/ 5| 5| 5
20 5|5 |4-5/4-5| 5|5 |5 |5 |45/ 5|5 |5 |4-5] 5 | 3 |4-5| 5 |4-5
21| Puples | 5| 5 |4-5]4-5] 5 45| 5 | 5 | 5| 5|55 5| 4 |4a-5a-54-5] 5
20| mEE 5|5 |4-5(4-5| 5 [4-5| 5 | 5|5 | 5|5 |5 |5 |5 |45 5|5 |4-5
23] 551|455 |5|5|5|5 |45 5|5 |5| 5145 4|55 |45
+ A acetate, C: cotton, N: nylon, P: polyester, Ac: acryl, W: wool
4) £3H2AC
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<Table 8> Rubbing fastness of cotton, silk, and polyester printed fabric

Cotton Silk Polyester
No. Color
Dry Wet Dry Wet Dry Wet
1 Yellows 5 3 4-5 4 4-5 2
2 & 4 2-3 4-5 4 4 -3
3 Bronzes 4 2 4-5 3 4 1-2
4 | 4 2-3 4 2 3 1
5 3-4 1-2 4-5 2 3 1
6 Pinks 3-4 1 4 1-2 2-3 1
7 [/ 4 1 3-4 2 2-3 -
8 4 1- 2-3 2-3 3 -
9 4-5 2— 3-4 3 3-4 2
10 Greens 4 1- 3-4 2-3 3-4 2-3
11 ml 4-5 2 4 3 3-4 3
12 4-5 2-3 4-5 3-4 4 2-3
13 Whites 5 4 5 4-5 4-5 4
14 & Beige 4-5 2-3 4-5 4-5 3 -
15 B 4-5 2-3 4-5 3-4 2-3 -
16 1 1 1 1 1 1
Black
17 2-3 1 1-2 1-2 1-2 1
& Blues
18 [p— 3 1 2 1 1-2 1
19 3-4 1-2 3-4 1-2 3 1-2
20 3 1= 1-2 2 1-2 1
21 Purples 2 1 1 1-2 1-2 1
22 B 3-4 1-2 3 2-3 2-3 1-2
23 4 2 3 2-3 1-2 1
V. &2 8
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<Table 9> Color fastness to sublimation of
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