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Study of Relationship between Ink Cell Depth and Solid Density
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Abstract: The solid density values of ten ink cell depths under two kinds of printing speed on OPP films were
acquired by experiment. First-order mathematic model and reciprocal exponent mathematic model between ink
cell depth and solid density were established in MATLAB. The relation between ink cell depth and solid density

was discussed. Experimental results showed that nonlinear relationship between ink cell depth and solid density
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is significant.
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Tab.1 Measured values of corresponding ink cell

depth on OPP films at two printing speeds (g/cm”)

5% B /e EJVR 36 BE / (m/s)

0.4 0.8
11 0. 398 0.392
14 0. 681 0. 644
17 0. 882 0. 832
20 1.092 1.032
24 1. 260 1.228
26 1. 350 1. 338
29 1.495 1.401
30 1.538 1.529
31 1.602 1.582
33 1. 651 1.638
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Tab.2 Estimated values and relative errors of

solid density on OPP films by linear model

EI26 0.4 0.8
WHE CHRE A TME AR U RN A AR 2
/pm  /(gecm *) /% /(g e+ cem %) /%

11 0. 508 21.65 0.474 17.30
14 0.673 1. 189 0. 639 0.782
17 0. 837 5. 376 0. 804 3.843
20 0. 986 10. 75 0.970 6. 392
24 1. 222 3.110 1.190 3.193
26 1. 331 1. 427 1. 300 2.923
29 1. 496 0. 067 1. 466 4.434
30 1. 551 0. 838 1. 521 0.556
31 1. 606 0.249 1. 576 0. 381
33 1.716 3.788 1. 686 2.845
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Tab.3 Estimated values and relative errors

of solid density on OPP films by nonlinear model

Z2¢ 0.4 0.8
W SRR A SOREE R X
/pm /(gecm ?) /% /(gecm %) /%

11 0.428 7.009 0. 396 1. 010
14 0. 660 3.132 0. 623 3.371
17 0. 874 0.915 0. 835 0. 359
20 1. 064 2.633 1. 025 0. 683
24 1. 262 0.158 1. 244 1. 286
26 1. 375 1. 818 1. 340 0. 149
29 1.502 0. 466 1. 470 4. 694
30 1. 541 0.195 1. 510 1. 258
31 1. 579 1. 457 1. 548 2.196
33 1. 649 0.121 1. 620 1.111
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Fig. 1 The relationship between solid density and ink cell

depth under different printing speed on OPP films
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