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3D Printing of Topographic Map Based on UV Inks

Wang Huanmei, Chen Guangxue

( State Key Laboratory of Pulp and Paper Engineering, South China
University of Technology, Guangzhou 510640, China )

Abstract: According to the characteristics of topographic maps and rapid drying feature of UV ink, an idea was put
forward to complete the 3D terrain map printing of main island of Taiwan by using 3D modeling and layer colors. The contour
map of Taiwan was chosen in graphics processing software to extract the contour vector image according to its elevation.
Based on the relationship between ink thickness and ink layers, the corresponding relation table between the actual
elevation and ink layers was established. Layered corresponding table was designed according to the contour of layered
principle, and the appropriate scale was set, the printing solutions was determined; The 3D color topographic map with a
certain stereoscopic impression was printed by ink-jet printer. The experimental result shows that with the characteristics of
the UV printing ink drying quickly, the color topographic map with stereoscopic effect can be got through UV inkjet printer.
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Fig. 1 3D printing process
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*®1 EREXTHEREEEENSHIE
Table 1 Black ink layer thickness measurement data
HEEE 0 1 2 3 4 5 6 7 8 9 10
SEXIE /um 2439  248.9  258.0 266.8 276.3  285.1 294.0 303.4  312.1 321.3 3305
% KAH /um 2454 2502 2589 2709 278.1 286.1 294.8 3042 3134 3134  331.5
f%/IME /um 243.1  246.9  256.7 265.7 276.1 284.6 2934 301.7 3109 3109 329.4
bR % 0.8 0.6 0.6 0.7 0.5 0.5 0.4 0.6 0.6 0.6 0.6
2 EETHEREEEENSHIR
Table 2 Yellow ink layer thickness measurement data
B2 R 0 1 2 3 4 5 6 7 8 9 10
SEXIE /um 2439 2477 2558 264.6  272.1  279.6  287.4 2959 303.7 3109 318.6
% KAE /um 245.4 2484  257.8 266.1 2725 281.7  288.6 2967 304.0 311.1  318.9
% /IME /um 243.1 246.3 255.3 263.9 2712 279.1 286.9  294.6 302.0 308.1  316.8
bR % 0.8 0.6 0.6 0.7 0.5 0.5 0.5 0.5 0.6 0.6 0.5
*®3 mEXTHEREEEENSHIFE
Table 3 Magenta ink layer thickness measurement data
HEEE 0 1 2 3 4 5 6 7 8 9 10
SEHME /um 2439 2557 2689  282.6  296.3 3095 322.5 3354 348.3 361.5 374.6
KA /um 2454  256.3  269.8  283.8 297.0 310.3 3233  336.2 348.9 362.5 376.1
f/ME /um 2431 2547 2547 282.1 295.1 308.8  321.1  333.8 346.5 361.1 373.9
bR % 0.8 0.7 0.7 0.6 0.5 0.5 0.5 0.6 0.6 0.6 0.5
*4 EETHEREEEENSHIFE
Table4 Cyan ink layer thickness measurement data
&R EE 0 1 2 3 4 5 6 7 8 9 10
SEEIE /um 2439  251.7 261.6 272.6 283.2  294.4  307.1 3182 328.5 3392  351.8
% KAH /um 2454 2523 262.5 273.5 283.6  295.5 308.1 3184 329.1 339.6 353.2
f%/IME /um 243.1 250.6 260.8 271.8 282.1 2939 3069 317.9 327.6 338.1 350.6
brfE %= 0.8 0.7 0.6 0.5 0.5 0.6 0.3 0.2 0.3 0.6 0.6
*®5 HEXHEREEEENSHIFE
Table 5 White ink layer thickness measurement data
BREEE 0 1 2 3 4 5 6 7 8 9 10
SEHME /um 243.9  254.8  268.6 2829 2969 310.1  323.8  337.3 350.2 364.1 378.9
R /um 2454 2557 2703 283.4 2977  311.7 3243 338.3 351.2 365.1 379.9
/M /um  243.1 2542 2684  281.6  295.8 309.8 322.8  336.5 349.5 362.9 378.0
bR % 0.8 0.5 0.4 0.4 0.3 0.4 0.6 0.6 0.7 0.7 0.7
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Fig.2 Relation between ink thickness and layers
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Fig. 3 Fitting chart with ink thickness and layers
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Table 6 Color gradient scale
WHREE /m C/%  M/% Y/% K/% [
<0 70.00 15.00 0.00 0.00
0~100 90.00 30.00 95.00 30.00
100~200 90.00 20.00 100.00 20.00
200~300 85.00 10.00 100.00 10.00
300~400 75.00 0.00 100.00 0.00
400~500 50.00 0.00 100.00 0.00
500~600 20.00 0.00 100.00 0.00
600~700 5.00 0.00 90.00 0.00
700~800 0.00 20.00 85.00 0.00
800~900 0.00 40.00 85.00 0.00
900~1 000 0.00 55.00 95.00 0.00
1 000~2 000 0.00 70.00 90.00 0.00
2 000~3 000 0.00 90.00 85.00 5.00
3000~4 000 15.00 100.00 90.00 10.00
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Table 7 Corresponding relation of actual altitude
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