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Abstract— Digital textile printing(DTP) is becoming more important because the production trend of textile printing goods is
adapting to small-lot multiple items. Recently enhanced use of DTP is closely connected with production of high value-added
products in fashion industry, which is also appropriate for quick response system(QRS). Quality of DTP depends on pre-treatment,
after-treatment, ink, media, printer, etc. One of these parameters, Selection of good media is very important to obtain high quality
of DTP products. Especially, the effects of media on printing quality of DTP according to yarn twist and structure of knitting fabric
were examined in this study.

Two types of yamn twist of 830 t.p.m and 1630 t.p.m for cotton knit were used and five types of media structures were
knitted with single circular knitting machine. First, MIU, MMD, SMD’s values are closely related with surface roughness of
sample as well as printing quality. The hard twist samples were higher values than normal twist samples in the same media
structure. In case of SMD, the values increased from plain to corduroy types. Second, aspect of line sharpness, line area, and
line width values of hard twist samples decreased from plain to corduroy than those of normal twist samples. Third, line
deviation values of hard twist samples, blurriness of line, also decreased than those of normal twist samples.
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Table 1. Characteristics of knitting fabric

Structure simulation
of knitting fabric

Types of
knitting fabrics

1. Plain

2. Lacoste

3. Pique

4. Dot

5. Corduroy

Table 2. Characteristics of dyes(inks)
Dye Printer
B nam
classification rand © resolution(dpi)

Blackl
Black2
Yellowl
Yellow2
Magental
Magenta?2
Cyanl
Cyan2

Reactive 300x300

dyes
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Table 3. Characteristics of knitting fabric according to yarn twisting
v Weight Fabric count
arn 2
. . Wale/C
Thickness Yarn twisting(t.p.m) Knitting structure (g/m’) (Wale/Course)
KS K 0514 KS K 0511
Plain 200 41.0 x 46.0
N | twisted Dot 240 39.0 x 48.0
(Zortm?st Vgo‘; YA Single  Pique 270 364 x 57.0
WISk Lacoste 270 356 x 57.6
Corduroy 280 39.6 x 58.0
C 30° Plain 250 41.0 x 50.0
oma . Dot 270 39.0 x 53.6
I;ard ,tWIStf;‘; Oyam Single _ Pique 280 36.6 x 62.6
(2 twist, 1630) Lacoste 290 37.0 x 63.6
Corduroy 300 41.0 x 60.0
Table 4. Thickness of sample according to compression property
Thickness(mm) Sample Plain Dot Pique Lacoste Corduroy
T, Normal twist 0.808 0.830 0.833 0913 0.933
(Thickness of sample at -
max. input 0.5¢ffcm’)  Hard twist 0.825 0.874 0.886 0.955 0.989
Table 5. Surface properties of sample by KES-FB system
Yarn twist Normal twist yarn Hard twist yarn
Sample Plain Dot  Pique Lacoste Corduroy Plain Dot  Pique Lacoste Corduroy
Warp 0.178 0.199  0.205 0.199 0.221 0.175 0210 0.198 0.210 0.231
MIU Weft 0.193 0.195 0.196 0.238 0.239 0.198 0.202 0.224 0.245 0.250
Mean 0.186 0.197 0.201 0.219 0.230 0.187 0206 0211 0.227 0.241
Warp 0.0119 0.0258 0.0248 0.0215 0.0358 0.0110 0.0127 0.0101 0.0338 0.0436
MMD Weft 0.0153 0.0171 0.0192 0.0236 0.0117 0.0201 0.0211 0.0236 0.0232 0.0125
Mean 0.0136 0.0215 0.0220 0.0226 0.0238 0.0155 0.0159 0.0169 0.0285 0.0281
SMD Warp 3.675 6.055 5.105 5.90 11.860 2.105 6.040 3950 6.885 15.395
(i ) Weft 3.745 3.800 6.501 7.020 3.440 7580 6.370 9.890 8.755 2.510
micron
Mean 3710 4928 5.803 6.460 7.650 48413 6205 6920 7.820 8.95
Plain 29| 79, hard twist yatn©. 2 % T SMD Zkol ZA F7hekAl= ¥= ALE

4
3t A|&22] SMD Zo] normal twist yarn©. 2 H
A3 A2 SMD FREth 30%0]4 Z718td,
2AF00H M ¥ F7HES dEhfo] Ew
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sl 24%F 1Y e 3718S Uehjue
wwW A 2A et ge Aew U
ehte.

Corduroy ZZ 3} Zto] & SMD Fo| tt=
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Fig. 1. Surface images of normal twist yarn knit and
hard twist yarn knit after pilling test(plain weave type).
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Table 6. Measured line area of sample

Sample Types of Line area(mm’)

No. weave  Thick Middle  Thin

Plain 38394 22012  9.159

Dot 36205 19043 8563

Normal = pie 35324 19014 7774
twist

Lacoste 34.457 18.574 7.641

Corduroy 31.501 16682  6.612

Plain  37.675 19384  8.818

Hard Dot 34457 18789  7.818

twist Pique 3424 17688  7.657

Lacoste  30.166 17449  6.959

Corduroy 27.882 1607  4.506
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Fig. 2. Line width of normal and hard twisted plain
knit.
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Fig. 3. Line width of normal and hard twisted dot knit.
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Fig. 4. Line width of normal and hard twisted pique knit.
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Fig. 5. Line width of normal and hard twisted lacoste knit.
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Fig. 6. Line width of normal and hard twisted corduroy
knit.
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Fig. 9. Standard deviation values of printed line
according to SMD values(using normal twist yarn).
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Fig. 10. Standard deviation values of printed line

according to SMD values(using hard twist yarn).

Standard deviation

Sample No. Types of weave Thick line Middle Tine Thin Tine
Plain 13.6682 15.7507 17.845

Dot 17.2541 18.0214 18.9461

Normal twist Pique 17.9048 19.2932 19.3428
Lacoste 20.1481 21.9207 21.9176

Corduroy 202481 21.8207 21.9247

Plain 10.0728 12.9534 15.4847

Dot 17.1521 17.82539 16.6097

Hard twist Pique 182109 18.8366 18.9218
Lacoste 18.3019 18.8879 18916

Corduroy 18.2583 18.5758 18.9753

Textile Coloration and Finishing, Vol. 22, No. 3
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Fig. 11. Standard deviation of normal and hard
twisted plain knit according to line width.
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Fig. 12. Standard deviation values of normal and hard
twisted dot knit according to line width.
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twisted pique knit according to line width.
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Fig. 14. Standard deviation values of normal and hard
twisted lacoste knit according to line width.
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Fig. 15. Standard deviation values of normal and hard
twisted corduroy knit according to line width.
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