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Effects on Printing Quality according to Yarn Twist
and Knitting Structure of Media in Digital Textile Printing(II)
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Abstract— For high quality DTP products, it is important to optimize the parameters of media, pre- and after-treatment, ink,
printer, etc. This study investigated the effect of types of fabrics(media) as a DTP parameters. Especially, the effects of media
properties such as yarn twist and knitted fabric structure, on printability and color difference were examined. Two types of cotton
yamn twist(830 and 1630 twist/meter) and five knitted structures of media were prepared with a single circular knitting machine. The
K/S values of hard-twist samples were higher than those of normal-twist samples in every media structures. It is more effective to
use the knitted fabrics of a hard-twist yarn to obtain dark color in the printing above input level value 60 where the printability
improvement was most pronounced in case of plain structure. Among the five media structures a plain structure was the highest and
that of corduroy was the lowest in terms of K/S values. Also £E values and lightness of the hard-twist yarn samples were smaller
than that of normal-twist yarn samples when /E values were tested by using a standard of a normal twist yarn sample with a plain

structure, which was increased in the case of corduroy structure.

Keywords: DTP, media, yarn twist, knitting structure, K/S value, AE

1. M E

2] A4 9] Digital Textile Printing(©]3} DTP)A] A
Ho] AYAEEE 60~100m/he R, A7t 4~5m’
= AasE Aw 10dgke] Hs) ekEel AA
g9 WHo] QUA, A FolAE 1% DTP
Azglo] g A7k Bae] WD Yep,

DTP AAdWe AEAT] 879 A7

HEsfof LF7F7EA] A Fo] "‘E”El T U=
A Zm Q7] 2o AT 34, =AU
d, FAY 34 5 4 3HE=E /\ﬂ 13t 59
PEE
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Z 2] A(RSC-R, Kiken Co., Ltd, Japan)E pick-up&
60%, AZL= 60C2 3ta] AT ZA(Onomori)
2 A% F =AY
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logies Inc(Japan)o| A A 2% HI3A 93 8Eo
2, & Ao AHgE zZHY ¥ GR(¥(DE
Table 2] Yelf 3t DTPE HA ] F4o] ¢
23 AR E ZIE(Nassenger, KS-16001I, Konica
Minolta IJ Technologies Inc., Japan)o] #A&3}o
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T 12°C, 23t437] oA 1087 S48t
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Table 2. Characteristics of the printer and dyes(inks)

HALR G0t HAF27F A v =
T FU37] HAskq 1052 A= ¥4
3Z color patchE Y & E3FFT A|(Visible
spectrophotometer, GretagMacbeth, USA)E ©]-&35}
of Zgo] EUIAES 2R

Y S cyan, magenta, yellow % black color
patch= 0~1007}%] 2] level input ZFo =2 JHAE
106 dpie] olmxjo|H, CMYK Zto= A Hrt}
Adobe photoshop ver 7.02 A|Z}5tH oW, T E
TAF 39, #4, 4% §4L A A=E A

gahart.

Table 1. Characteristics of knitting fabric

o8 oft

Structure simulation of
knitting fabric

Types of
knitting fabrics

1. Plain

2. Lacoste

3. Pique

4. Dot

5. Corduroy

Printer characteristics

Dye classification

Brand name(color type)

8 heads
60 nozzles/head
speed : 4~ 5m’/hour
resolution(dpi): 300%300
average ink required: 15cc/m’

Reactive dyes

Black1(black)
Black2(light black)
Yellow1(yellow)
Yellow2(light yellow)
Magental(magenta)
Magenta2(light magenta)
Cyanl(cyan)
Cyan2(light cyan)
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where, K : absorption coefficient

S : scattering coefficient
R : reflectance(%)
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Fig. 12 plain L]EZ:Z}_J Yo wE cyan,
black AjAro] AzgS Ygy Aoz o379 =
Tt 2748 normal twist yarn< ARESH A
23X} hard twist yamg AF&3F A 2] K/S Zho]
=4 YErgTh cyan? FZ7F 60 ©]4, magenta
L =27} 80 oA, black =7} 70 ojArdd]
hard twist yarnZ} normal twist yarnZ}2] K/SZk 2}
o7} ek},

Fig. 2= lacoste YEZZA 9 FZHS veEld

OS2, cyan FE 60 ©]4, blacke F= 80 oA
o A normal twist yarnS AF83t A]R Rt} hard

W normal twisted plain knit
g | | =0 hard twisted plain knit

0 10 20 a0 40 50 60 70 &0 90
Cyan(C, M({0}, Y{0), K{0}}

10 F
I normal twisted plain knit
[ | 0 hard twisted plain knit

KIS

o = M W Bk m - m W

o 10 20 30 40 an =) 70 80 a0
Black(C(03, M(0), Y(0), K)
Fig. 1. K/S values of plain knitted fabrics (various
levels of color patches were made by Adobe
Photoshop).
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I normal twisted lacoste knit
[ hard twisted lacoste knit

K/S

100

0 10

20 30 40

Cyan(C, M(0), Y(0), K(0))

50 60 70 80 90

KIS

11

10
I normal twisted lacoste knit
9 | | 3 hard twisted lacoste knit

0 10

20 30 40

Black(C(0), M(0), Y(0), K)

50 60 70 80 90 100

Fig. 2. K/S values of lacoste knitted fabrics (various levels of color patches were made by Adobe Photoshop).

EEm normal twisted dot knit
[ hard twisted dot knit

K/S

100

0 10

20 30 40

Cyan(C, M(0), Y(0), K(0))

50 60 70 80 90

KIS

I normal teisted dot knit
9 | =3 hard twisted dot knit

100

0 10

20 30 40

Black{C[0), M{0), {0}, K)

50 60 70 80 90

Fig. 3. K/S values of dot knitted fabrics (various levels of yellow/black were made by Adobe Photoshop).

N normal twisted pigue knit
g | | = nhard twisted pigue kKnit

KIS

100

30

40
Cyan({C, M{0), ¥{0), K(O}}

a0 60 70 80 a0

Kis

EE rormal bwisted pigue knit
9| | 3 hard twisted pigue knit

1] 10 100

20

30 40

Black(C(0), M({0), Y[0), K)

a0 &0 70 a0 90

Fig. 4. K/S values of pique knitted fabrics (various levels of yellow/black were made by Adobe Photoshop).

twist yam& A3 A=) K/S Zto] EA Upeb
won, F% 100914 K/S g Aozt 7H 2A
STk

Fig. 3& dot YEZZ 9] AMAd F2HgE e
W AL 2, cyan F&=7}F 50 o]5HQl 7 -f-oll= hard
twist yarnZ} normal twist yarnZ}2] K/S Zk *}o]7}
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Black®= Z2 A3 Uelen Jas=rt
Z71d4E hard twist yamm A]&E7} normal twist
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W, 74 2 KjS kakolE vhepde
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dS Uetd A= hard twist yarn ARERE A
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EEEE normal twisted corduroy knit
g | | == hard twisted corduray knit
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N notrnal tiisted cordury knit
I | 3 hard twisted corciuroy knit

KIS

o - M W B M m - m @

[u] 10 20 30 40 a0 &0 70 &0 a0 100
Black{C(0), M{0}, Y{0), K)

Fig. 5. K/S values of corduroy knitted fabrics (various levels of yellow/black were made by Adobe Photoshop).

Fig. 5= corduroy YEZZ] 2] F2tgS yetd
AOZ, cyan, black BE Em7} 60~70 o]kl
7%, hard twist yarn& AF£3F A] &9} normal
twist yamng ARERF A|29HO] K/S gk Zpol7h A
A3 71 olstel AL 2 ol giglct.

HE ZZA oA hard twist yam2 A3 A&
7} normal twist yarng AM&3F A|EXth G2
of 2 Aoz Uehgy, ANt FEA0A
Qzteo) Aozt o AXE Ao ey F5
o] go| EgEo] Yt AL DIPR =
9 gols, mlol B ARE AHgelE Rl
andd Aoz TwotET)

32 ojcjof MYz wWe

Fig. 6~Fig. 9= YA} m¢%
zxe] Apd Az
magenta, yellow, black®] 57}
K/S gre= vt Hth

HAF T BAQle] 47HA] +
plain YEZZA 9 A&7} 7 =2 K/S TS Y
Bt YA corduroy ZRZF o] 7} W2 K/S FS
et

plain 222 7, YA D=7t 32 F1 9
do] ALY So7kA] gkol ©E =Z o H||
SMD(:EH AZA7|9 BHFHAPFo] Reug, ¢
29 #93 JF7L &olsto] K/S Fho] w2 A
oz #oE

olelet Ay AT
arol 7V Eorehe
AL BolgH?,
Plain YEZZ| 9] 72 hard twist yam< A}-&

b A|2¢} normal twist yam2 A3 A|2o
e P4 Aol7t A4 ol the MAL black

MM H T

[= B N =]

27h e 57HR
el AL cyan,
22t 10021 9]

Ay B

FAEL ASRL 1] K/S

del dFaaet dAshe

B rgk

12 Yellow(c(0), M(0), ¥(100},K(0))

NCRN

10 ¢

| | = Normaltwistyarn

— . —

Hard twist yarn

N | | || |

0

lacoste

plain dot pique corduroy  (typeofsample)

Fig. 6. Comparison of K/S values according to fabric
structure in case of yellow.

12 7 Black(C(0}, M({0), ¥(0),K(100))

il

plain dot pique

RGCL RN

= Normaltwistyarn

W Hard twist yarn

lacoste  corduroy  (type of sample)

Fig. 7. Comparison of K/S values according to fabric
structure in case of black.
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Fig. 8% Fig. 9= normal twist yarn¥} hard
twist yarn< AME-3F pique A]Z9] thin line(3pixel
(0.75mm))S Fig. 103} Fig. 11L& Z& AR
thick line(20pixel(Smm))S Z sl FHS 4
AduAgoz Y3t ASZ, normal twist yarng
AFE3H AJZEE T} hard twist yamm2 AFE3E A&
o Wl wolAWA zHo] &AW 2
7 o #44sHA ZRPYE= RS AT +#
UL

ESH hard twist yarnS ARESE AR+ spun
yarn o] 7} A 22 normal twist yarnS AMg-
W AmEc 220 AYAWA AT whE
o) 37tz m97t HeEWoE @ deh @
@] o=k Aol o s NREW
of g4 F42 A= wuEY, ¥H A7}
o4 A5l Ete hard twist yamS AFESE A
29 92t o| normal twist yarng A& A&
Hot £2 A= Yeith

- > # b . ; % J |
Fig. 8. Printed thin line image of pique knitted fabrics
with normal twist yarn.

»

=¥ 7y il o) |
Fig. 9. Printed thin line image of pique knitted fabrics
with hard twist yarn.

-

Fig. 10. Printed thick line i}nage of pique knitted
fabrics with normal twist yarn.

ey Aol R £ g progn
Fig. 11. Printed thick line image of pique knitted
fabrics with hard twist yarn.
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Fig. 129} Fig. 132 B33 = A (Visible spectro-
photometer, GretagMacbeth, USA)E A}&3}4
magenta, black®] %%=7} Z+z} 100¢1 color patch
o] L* a* b* FFS =ASH ASZ, normal twist
yarn< AMESF A|29} hard twist yarng ARE-SF
REER et

52
Magenta

51

50

L*

49

48

-3.0

-3.5

-4.0
45
5.0

55 44
b+ 6.0

® normal twist yarn knit
@ hard twist yarn knit

Fig. 12. Magenta color comparison of normal twist
yam knit and hard twist yarn knit in Lab color space.
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3.2
-3.4 36

be 38 4

- -2.
4.2 44 0

® normal twist yarn knit

@ hard twist yarn knit

Fig. 13. Black color comparison of normal twist yarn
knit and hard twist yamn knit in Lab color space.
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Table 3. AE values of knitted fabric according to yarn twist

Yarn twist Normal twist yarn Hard twist yarn
Sample Plain Dot Pique Lacoste Corduroy Plain Dot Pique Lacoste Corduroy
Cyan Standard 3.6 4.0 42 5.6 25 24 3.2 32 42
- Magenta Standard 1.5 2.1 35 5.6 12 2.6 29 2.8 53
4
Yellow Standard 1.1 6.2 4.5 7.6 25 34 3.6 38 6.8
Black Standard 2.1 2.8 3.9 4.9 1.9 24 26 2.7 4.5
Table 4. Color fastness of plain knitted fabric using hard twist yarn
Cyan Magenta Yellow Black
Washing fastness
Color change 4-5 4-5 4-5 4-5
Stainning - Acetate 4-5 4 4-5 4-5
- Cotton 4-5 4-5 4-5 4
- Nylon 4-5 4 4-5 4
- Polyester 4-5 4-5 4-5 4-5
- Acrylic 4-5 4-5 4-5 4-5
- Wool 4-5 4-5 4-5 4-5
Rubbing fastness
- Dry 4 4-5 4-5 4-5
- Wet 4 4-5 4-5 4-5
Light fastness
4 4 4 4
Magenta, black A4} W% hard twist yarn& A} 9 njt]ojo] HAZZ| WE DIP 49 E2 &
8% ARTol nomal wist yom& 4R N A4 o AUl Gote] 2apst] ket U
TEEY L* g2 g4t ofFHAL, a* P2 0 & HEES 949
B, b e Fokek] Aarel dAMOR Wsl 1 weele] WA A4 Fbel ME QYL

oY d

& o 4 gl

Table 32 normal twist yamm& AF&3%t plain =
Ho] g Eo2 Be °, T 27 100
©] cyan, magenta, yellow, black MAFe] AE I
=43t Ao F, hard twist yamm< AFR3SE A&7}
normal twist yam A& AT 27 &
ol Aoz uyElygch E3ZE Yamn twisto] A

#glol corduroy XA o] 7|&E A=t Mt
7P Zh
Table 4= hard twist yarn& AF&3SE plain 2%

A]&9] cyan, magenta, yellow, black AA}of o3t
A= AGADE BF 470]A ol Qi)

4.4 =

2 @To|AE vtele] S4o] DTP Ty

F2 A= SFE dotry] i3 drEd

$5 2Este] AIRE HASH T, A S

vlwgt Ay, BE ZZ o)A hard-twist yarn<
AHE3E A|E7} normal-twist yarng AFESE A&
B2t K/S Fro] FHoh AMETH= Jevel
input Zko] 60 ©]JAFQl A oj|A  hard-twist
yarn A] &%} normal-twist yarn A &2}9] K/S Fk
Fol7k o AA @ze AR Y= A

E3,

= et metd S5 LA ool
£ T4t B ARE AgSE Aol &

Z—‘i%_‘ Ao g2 et plain 229 79, hard-
twist yarm2 AF&3F A] &2} normal-twist yarng
AHERE AR Q] dEHeY A Zpo|rt T Hol
U AAFS blacko] 9T}

2. "lgo] HAGZ W& FAMAHS vlug 2
3}, hard-twist yarmn< AFE-3F A|R F plain
29 AN=7F 7 =2 KIS 2 UEUIX
corduroy ZZ|o] 7 & K/S g UEU A
S ™ normal-twist yamng& AFE3SH A|RZ= A9
AR AFE UEYelth dEtN FedE

5o

BN
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3. Normal-twist yarng AF&3F plain 2% 9] A&
£ 7|22 L o, normal-twist yarnS A&
3+ A 299l AE ZLE T} hard-twist yamg A&
3k Almete] AE gho] Folmx Ao ekt
3, yarn twisto] AF¢lo] corduroy X Z]o] AE
Zrol 71 Fth. ESH  hard-twist yarnS ARE-
o A= Lr ghol gastel WEst wobde
& 4 9tk
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