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A study on printing conditions for the print—through

in web offset printing

Gi Ahn Hong

Dept. of Graphic Arts Engineering, Graduate school,
Pukyong National University

Abstract

Print—through is one of the important problems in offset printing
and affected by some..components. such as opacity of paper,
penetration of pigment and oil vehicle from ink. In this  study, five
kinds of domestic uncoated paper and one coated paper were tested
by PM—902PT printability tester, and Print—through was measured
by 3 methods using Densitometer, Elepho and Image Analysis
Program. Also, three kinds of 'inks and some kinds of different
printing conditions such “as the changes of drying condistion, amount
of ink—feed and emusification rates were compared.

At the results of different ink feed, Print—through using Image
Analysis Program is the most reliable on both uncoated and coated
papers. And at the results of experiment for five uncoated paper,
control of opacity, brightness and roughness of paper 1s very
important to 1improve print—through but control of formation and
porosity is not. Also inks made several companys respectively have
an different effect on Print—through on same paper. And changes of
ink  affected  Print—through  when  happened in drying and

emusification processes.
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3. E B
3.1 439 As
3.1.1 &7
BoAgol A AMEH 8A = 5UIALAIA AlzE 5F9 HE=FAY 159 &=F
A5 =98l Alge 2rE Ay, =FAY 49 Cl&E ®7|st
Aol ¢ Ul, U2. U3, U4, Us & E780. 2 &9 =4
E242 Table 1o YEA

Table 1. Physical and Optical Properties of Paper Samples

Samplg U1 v2 U3 U4 us c1

Properties
Whiteness (%) 104.11 110.70 111.87 103.41 118.75 106.05
Brightness (%) 88.89 92.68 86.74 89.77 89.57 86.60
Basis weight (gsm) 83.40 80.28 80.30 78.00 79.20 79.80
Thickness (um) 94.00 97.00 92.00 92.00 93.00 73.00
Bulk 1.13 1.21 1.15 1:18 1.17 0.91
Porosity (mt/min) 188.20 756.20 607.50 395.00 419.00 -
Ash 20.20 417 21.10 19.40 19.30 -
Size degree 10.00 6.00 25.00 11.00 27.00 -
Opacity (%) 88.50 87.20 86.50 87.40 86.60 91.40
L 95.20 95.70 93.30 95.50 94.70 92.62
a 0.68 0.37 0.06 0.30 0.72 0.49
b 0.39 0.94 0.13 0.64 0.21 -1.96
Formation 5.75 5.95 6.05 6.55 5.05 3.25
Smopihness 47.00 45.00 39.00 53.00 55.00|  402.00
Roughness (um) 4.89 4.61 5.36 4.84 4.84 2.24




3.1.2 44

Ao AHgHE JAANEE dA el FvujEa e thE Al 37 G AA
ZAe] BZE Heatset 44 AE A3y, B8 YA TS AL
i, z+zk A, B, C& #7|8klth.

3.1.3 F5

3.2 444y

3.2.1 A24 24

el AN o 93 FRE
A

vfo] AR A& ALES 3 “-:E% stk AaE g A

Q=] #lem Al o] WEE Z 5 ogll Ay
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23C, 50%x0% Al A" SMT AR

Fig. 1. PM—902PT printability tester.



%
o A7 =efolofol A Ao 2krb oF 120CH =S A<rato]
7]19] ©EE2 250CE Aysle] Algst Azl gllgen

ALk 120C= Sl = ATk e EFV)el o Az AR 30xE F

2 9daE Axs7] YalA Duke Emulsion Tester® AM2-3}9ith

%
A frekge A= A7 0%, 10%, 25% 50%= StFolx A|xzsTh 4

A A Wgsle J39 dAeERA EAF HEe ®SE A3 96
TestprintAhe] “HydroscopeE =915ko] AR&3+2lth. Hydroscopes AAHE £
2 3| Hdste Nel 54 ZgAtold 10g9 JAE FHe ¥, dAYY &

HiAbs Ao 79 AlE8-x9] A FnHS Frtstr] H8ll ofg AF-olA Ab
o] X—RiteAle] 930 spectro—densitometerE ©]-&3dlo] <=
AZol oW FEWSE S QAAFv Y weE AT 71719 5H

(b) WAL (Brightness) AW



(c) s34+ 2l¥ (Image Analysis)
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Table 2. Print—through(PT) measured on different methods
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Table 3. Print—through(PT) & Density of different uncoated papers

Paper
PT U1 U2 (UK U4 uUs
IA Level 227.82 231.29 211.73 225.04 223.20
Density 1.36 1.26 1.29 1.30 1.33
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Fig. 3. Correlation between paper opacity and print—through.

93.0 o

920 | y =025x + 33567
R2 = 0.7562
910

900 r

890 1 *

Brightness

880

870 1

&

86.0
210 215 220 225 230 235

IA Level

Fig. 4. Correlation between paper brightness and print—through.
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Fig. 5. Correlation between paper roughness and print—through.
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Fig. 6. Correlation between paper porosity and print—through.
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Fig. 9.

The images of Ink penetration depth. (Microscope, X500)
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Fig. 17. Print—through of different commercial inks. (uncoated)
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