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Application of Interactive Orthogonal Design in Gravure Water-based Ink
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ABSTRACT: The work aims to study the application of interactive orthogonal design in gravure printing water-based ink
in order to obtain the best formulation of water-based ink in printing products quickly. The appearance quality of 18 wa-
ter-based ink printing products printed by 9 color gravure press was evaluated by chromatic aberration instrument and
visual inspection. Through orthogonal experimental design and the combination of range analysis and variance analysis,
the appearance quality of 18 water-based ink prints were analyzed. A2B1C1 was the best combination, and the average
value of printed matter was 91. The analysis of silver color block showed that the combination of A2B1 was the best. At
this time, the silver color block was 41. By the analysis of red color block, the combination of A1C2 and A2C1 was better,
the average value was 47 and 46, respectively. In the process of analysis, there was a complex interaction between white
ink and red ink, white ink and silver ink. Interactive orthogonal experimental design applied to gravure water-based ink is
an efficient, fast and economical experiment.
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Tab.1 Appearance quality and value of printed matter
Fe A0SR ILE RO S R B AR GNL RN E Yy SE
1 SCH 2ok . BRas WSS ER AE<0.5 30
2 S Hb A 0 R T SCIR BGH B R U R P i R A T sl R e 2k 0.5 < AE<1.0 25
3 S b 0 2 A K R T B B R T SOk P AR A T R i 2k 1.0<AE<1.5 20
4 S b 30 5 Hi B ol B 80tk DX AR I Bl ) s Bl e 1.5<AE<2.0 15
5 S b i 2% 46 FE AN 2R A S0tk DX 1 AR ) e 2 2.0<AE<2.5 10
6 S Hb 11 25 7 7 4 FE Bl AR 0 F S0 ) 5 71 o R m e E AR T 2.5<AE<3.0 5
7 S Hb 11 25 7 7 i RS A AR 0 S0 P i, R AR I T AR T AE>3.0 0
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Tab.2 Average score of samples in interactive orthogonal test
g HE W a8 SE B FEcag ROGRaeek o P
(A) (B) © (AxB) (AxC) PRy A S84
1" 1 1 1 1 38 13 51
2" 2 2 2 2 26 41 67
3* 3 3 3 3 26 9 35
4* 2 1 1 2 2 42 47 89
5* 2 2 2 3 3 26 38 64
6" 2 3 3 1 1 18 11 29
7" 3 1 2 1 3 34 27 61
8" 3 2 3 2 1 29 12 41
9" 3 3 1 3 2 23 47 70
10* 1 1 3 3 2 34 31 64
1" 1 2 1 1 3 26 18 44
12* 3 2 2 1 27 53 80
13* 2 1 2 3 1 40 40 80
14* 2 2 3 1 2 25 11 36
15" 2 3 1 2 3 24 45 69
16" 3 1 3 2 3 31 13 43
17* 3 1 3 1 32 31 63
18% 3 3 2 1 2 24 27 51
Al 341 A2 367 A3 329 BI1 388 B2 Minitab Excel
315 B3 334 C1 386 C2 403 C3 248 AxC
AxB 1 272 AxC 1 344 AxB 2
389 AxC 2 377 AxB 3 376 AxC C
3 316 R C 155 3—4
R AxB 117 R B 73 R AxC 61 2 4
R A 38 Bl A2 3 P 0.05
4 A2/B1/C1 C P 0.05
AxB
B AxC
A A2/B1/C2 4 Bl
13 Bl Bl
A2/B1/C1 4
4 A2
2.2.3
5—6
2 12
2.2.2 c2 Al 5 P
2 0.05 P 0.05
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Tab.3 Variance analysis of silver color block

KA A e S ¥1J5 FfH Py
A& 2 1.08 0.54 0.05 0.956
B 2 499.00 249.50 20.74 0.000
A 2 45.08 22.54 1.87 0.209
A = A 2 25.08 12.54 1.04 0.391
RE 9 108.25 12.03
it 17 678.50
4 AxB
Tab.4 Level collocation of AXB
e Al A2 A3
Bl 36 41 33
B2 26 25.5 30.5
B3 26.5 21 23.5
5
Tab.5 Variance analysis of red color block
DS A B S ¥1J5 FfH Py
SE:S 2 125.1 62.5 0.39 0.686
sk 2 143.6 71.8 0.45 0.650
A 2 1839.3 919.6 5.79 0.024
SEPEAN: - 2 271.6 135.8 0.85 0.457
RE 9 1430.5 158.9
At 17 3810.0
6 AxC 4
Tab.6 Level collocation of AxC
2.3
FSES Al A2 A3
C1 15.5 46 39
2 47 39 27 A1B1C2 A2B1C2 A2BIC1
3 20 1 12.5 3
7
Al1C2 47 A2C1 46 7
2 Tab.7 Reappearance test
- ARCRER" =
2 Cl 522 ik fjﬁfﬁg EE% ﬁ%
Bl “ 1 AIBIC2 42 44 86
C2 4 6 CBrFEdL )
A2BI1 Cl (2 ) ( S{;%CD% : A1 40 81
A2BICI1 A2BIC2 A2BICI1 2 AIBICI
4 A2BIC2 13 3 (asa) 3 48 !
A1C2 A2C1
A1C2 Bl A1B1C2 7
2 A2BIC1
A2C1 Bl A2BIC1 «
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