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Relationship between Paper Print-through Resistance and Print Tone
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(Shanghai Municipal Supervision and Test Station for Quality of Print Products, Shanghai 200042, China)

ABSTRACT: The work aims to establish an evaluation method for controlling and predicting the print-through quality of
printed products to provide theoretical basis for image and text design and paper selection of printed products, and achieve
the purpose of economic and high-quality production. Five different kinds of non-coated paper samples were selected to
test their compactness, smoothness, ink absorbency and opacity. PTR model was established to evaluate the print-through
resistance of paper samples. The five types of paper were printed with CMYK tone block, namely 10%~100% (solid area).
The color difference method AELab was used to characterize the print-through degree PTq of each tone. With AELab=3.5 as
the print-through threshold, the relationship between the print-through resistance of the paper and each tone was estab-
lished. As a result, from 1# paper sample to 5% paper sample, their PTRs decreased successively, the print-through value of
CMYK in each tone basically presented the same rule, and the PTR model was established. The corresponding tone values
were obtained according to the print-through threshold and the linear formula of each paper sample to calculate the mean
tone values of various colors from 1% to 5%, namely 134.15% (calculated value), 88.9%, 51.95%, 42.7% and 36.15%, so as
to establish the relation curve between PTR and tone value. In conclusion, the paper with PTR value of less than 70.5% is
printable with images whose tone is lower than 40%. PTR value from 71.0% begins to increase, and the printable tone

range of the paper is also expanded. When PTR value reaches about 73.8%, even for the solid color block, the image and
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text on the back will not be interfered.

KEY WORDS: print-through resistance; opacity; ink absorbency; color difference; tone value
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Tab.1 Test results of the paper print-through resistance

SR EEr, P RS BRI Busey
(grem™3) /s R/% 18 A4/% PTR/%
1# 077 5l 95.23 47.1 74.1
2% 0.83 48  94.18 47.0 73.6
3 0.71 33 9207 47.5 72.3
4 0.56 7 91.37 49.0 71.2
5# 0.58 8 90.02 49.2 70.4
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Tab.2 M color print-through value of each tone on the paper sample

- B8 /%
10 20 30 40 50 60 70 80 90 100
1* 0.6 0.97 1.27 1.35 1.37 1.44 1.47 1.71 1.81 3.06
2% 0.86 1.19 1.53 1.87 2.24 2.27 2.12 2.78 3.64 5.52
3# 1.09 1.66 2.19 3.20 3.55 4.02 4.01 4.89 5.56 6.89
4# 1.11 1.76 2.20 3.32 3.61 4.03 4.21 4.95 5.66 7.39
5* 1.05 1.76 2.24 3.39 3.78 4.23 4.55 5.11 5.39 8.52
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Tab.3 K color print-through value of each tone on the paper sample
B /%
s

10 20 30 40 50 60 70 80 90 100
1* 0.59 0.93 1.40 1.61 1.79 2.25 2.49 3.14 3.28 3.48
2% 0.52 1.38 1.69 2.01 2.16 3.33 3.79 5.03 5.07 5.39
3# 1.09 1.68 2.40 2.99 3.51 4.18 4.48 5.71 6.40 6.85
4# 1.59 2.11 2.98 3.69 4.01 4.84 5.92 6.65 7.41 7.92
5* 1.60 2.37 2.99 3.81 4.36 5.24 6.01 6.99 7.81 8.72
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Tab.4 C color print-through value of each tone on the paper sample
- B/ %
10 20 30 40 50 60 70 80 90 100
1* 1.09 1.57 1.63 1.68 1.83 1.85 2.27 2.46 2.70 3.02
2 0.98 1.57 1.65 1.75 1.96 2.05 2.37 2.85 3.06 3.31
3# 1.26 2.29 2.78 3.00 3.66 3.81 4.26 4.99 5.00 5.08
4% 1.51 2.98 3.25 3.38 4.12 4.14 4.97 5.18 5.52 6.15
5% 2.21 3.82 3.51 4.02 4.71 5.33 6.43 6.68 7.04 7.38
x5 HKHELYBEEMANSNE
Tab.5 Y color print-through value of each tone on the paper sample
- B /%
10 20 30 40 50 60 70 80 90 100
1* 0.36 0.48 0.60 0.64 0.83 0.89 1.07 1.52 2.01 2.78
2% 0.94 1.45 1.90 1.96 1.99 2.26 2.68 3.03 3.26 3.64
3% 1.06 1.87 2.20 2.83 3.00 3.32 3.94 4.35 4.94 5.51
4% 1.43 2.29 2.77 3.89 4.10 4.56 4.98 5.44 6.01 6.87
5* 1.45 2.94 3.37 4.11 4.58 5.00 5.41 6.20 7.00 8.99
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Fig.1 Relationship between the print-through degree of each paper sample and the tone
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Tab.6 CMYK color in the paper sample reaching the tone

value corresponding to the print-through threshold %

3

EivEd C M Y K YIE
1# 133.8 1619 143.2 97.7 134.15
2 111.4 824 98.6 63.2 88.9
3# 48.4 51.5 59.3 48.6 51.95
4# 41.2 49.4 41.9 38.3 42.7
5% 26.3 475 34.8 36.0 36.15
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Fig.2 The relationship between the PTR and the tone val-
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