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A Study on the Printability of Printing Paper according to the Changing of

Calendering Condition

Young-Jong Kwon

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

Abstract

Generally, machine calendering are used change of paper surface properties.
During machine calendering, dry paper passes between the rolls under
pressure, thereby improving the surface smoothness and gloss. These impro-
vements make the paper better suited for printing and decreasing problems
during the printing, such as delayed dry and set-off.

Then we investigated newspaper properties by the changing of machine
calendering condition, and relationship printability. Properties of each samples
were examined in accordance with KS and TAPPI standard test method i.e,
basic weight, bulk density, thickness, porosity, opacity, brightness, smoothness
and roughness. IGT printability tester was used to obtain ink requirement of
newspaper, printed density and set-off.

Results of in this study, we have proposed the optimizes range of
newspaper calendering condition. Useful optimize calendering condition was

pressure 55 kN/m, temperature 130C.
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Fig. 1. Construction of hard nip and soft nip.
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Table 1. Changing of Calendering Condition

Sample !
1 2 3 4 5 6 | 7 8

Condmon ;
Pressure ‘ N
PGS ZT I A TN N T R M Bt

Temperature | i i

) . 140 140 | 130 150 160 150 [ 170 i 160

i | |

3-1-1. AE8A9 EAQ 54
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EFAsa Hagro 2 JeRU o

3-1-2. 94 23

Ztztel A& 3 S Jda EMoz AH4HA A7) Fig. 39 IGT(Stiching
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Fig. 3. IGT printability tester C1.
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Fig. 4. Result of bulk by change calendering condition.
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Fig. 5. Correlation between temperature and pressure.
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Fig. 6. Result of opacity after change calendering condition.
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Fig. 7. Result of porosity after change calendering condition.
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Fig. 8. Result of roughness after change calendering condition.
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Fig. 9. Result of smoothness after change calendering condition.
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Fig. 10. Result of ink transfer amount after change calendering condition.
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Fig. 11. Result of ink transfer rate after change calendering condition.
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Fig. 12. Result of ink density after change calendering condition.
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Fig. 13. Result of set-off after change calendering condition.
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Fig. 14. Correlation between ink transfer amount and bulk.

_21_



HolFo] ZF713He FY I FHAAA EWHY AHGET F/EAY Foly
F2 2z} AR 9 Jehus Aoz pbulkrt EolAE AL Folrt ¥
d BFoA FA7 S7EHA HER $50] 2o AdadE 438 5 U
=3

Fig. 15¢ 713 %99 A#A4 S depdded 735 08 Foise 37
o ¥& ST AAZA top-sidedl Ao HolZFFo FAHLE 79 Qe A
2 YA wire-sidedl A& HluF & JBAHS BATh FHAAES B
A7} FHA4e aFo2 Uyoel FAHT Yu T OE Aol =AZto] T
BEXEA] o} Fofde] vk HY] oyt

e
3
= * Top-Side
<En: = Wire-Side
[
B
ja
[0
=

100 150 200 250
Porosity (mf/min)

Fig. 15. Correlation between ink transfer amount and porosity.

Fig. 16914 Yetd A3e o] nlegAelx FEE9 Ao Holize
B top-side®t wire-side 5 @ TAV A & Aoz Jelyo

Fig. 17 oA top-side A& 3= FHA HolFzo JAAHL e Ao
2 YesAR wire-sidedl A= d#Ado] YEbdtth. Fig. 14914 wire-side®]
bulkst Holgo] wl#ste Aoz veld R Fig. 170149 Aze #@ Aol
Qe Aoz FaHY bulke F7H7t wire-side?] AALZES] F7tZ o)A A
olFo] Asd Ao AtmdEATh

.._22_



N w
o w N

'+ Top-Side
= Wire-Side

N
N A D

Transfer Amount(g/ m*)

N

50 55 60 65 70 75
Smoothness(sec)

Fig. 16. Correlation between ink transfer amount and smoothness.
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Fig. 17. Correlation between ink transfer amount and roughness.
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Fig. 18. Correlation between ink transfer rate and bulk.
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Fig. 19. Correlation between ink transfer rate and porosity.
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Fig. 20. Correlation between ink transfer rate and smoothness.
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Fig. 21. Correlation between ink transfer rate and roughness.
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Fig. 22. Correlation between ink density and bulk.
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Fig. 27. Correlation between set-off and porosity.
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Table 2. Results of 120g/m’ Paper Properties

after Change Calendering Condition

. . 120g/nt
Measurement Unit Side
Normal Pressure
CP grammage g/ - 119.5 118.7
Thickness m - 100.0 97.6
Bulk an'/g - 0.84 0.82
Density g/cn - 1.19 1.22
Gurley ; MD 265.3 220.2
stiffness & CD 173.1 164.4
Top 2500 4025
Smoothness sec -
Wire 2263 4375
Top 1.04 0.80
Roughness (m -
Wire 1.06 0.90
o 0.D Top 0.41 0.47
Ink receptivity -
Croda Wire 0.30 0.42
o 0.D Top 1.74 1.92
Ink receptivity -
Profbau Wire 1.77 1.80
0.D Top 0.22 0.20
Ink set—off -
Profbau Wire 0.22 0.17
Wet ink 0.D Top 0.45 0.34
receptivity RI Wire 0.43 0.35
Top 70.7 62.0
Contact angle o -
Wire 75.3 62.0
Paper 67.9 79.7
Top -
Print 62.4 68.5
Gloss, %
. Paper 69.0 78.9
Wire -
Print 66.2 70.7
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Fig. 30. Results of absorptiveness compare top-side with wire-side
by croda ink and profbau tester for 120g/m’ coated paper.
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Fig. 31. RI test results of ink density for 120g/m' coated paper.
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Table 3. Results of 150g/n’ Paper Properties
after Change Calendering Condition

) ] 150g/m’
Measurement Unit Side
Normal Pressure
CP grammage g/’ - 148.6 151.2
Thickness m - 147.4 147.3
Bulk ar/g - 0.99 0.97
Density g/cn - 1.01 1.03
Gurley ; MD 615.3 547.6
stiffness & CD 468.5 462.9
Top 571 841
Smoothness sec -
Wire 558 810
Top 1.99 1.68
Roughness (m -
Wire 2.08 1.74
o 0.D Top 0.37 0.35
Ink receptivity -
Croda Wire 0.35 0.34
o 0.D Top 1.81 1.82
Ink receptivity -
Profbau Wire 1.83 1.84
0.D Top 0.25 0.25
Ink set—off
Profbau Wire 0.23 0.19
Wet ink 0.D Top 0.13 0.16
receptivity RI Wire 0.16 0.22
Top 84.7 60.7
Contact angle o -
Wire 80.0 60.7
Paper 31.3 43.6
Top :
Print 54.5 58.2
Gloss, %
) Paper 31.3 43.2
Wire -
Print 53.7 58.2
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Fig. 32. Results of absorptiveness compare top-side with wire—side
by croda ink and profbau tester for 150g/m' coated paper.
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Fig. 33. RI test results of ink density for 150g/m’
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Table 4. Results of 250g/m* Paper Properties
after Change Calendering Condition

. . 250g/nr
Measurement Unit Side
Normal Pressure
CP grammage g/nr - 248.9 245.4
Thickness (m - 224.7 221.0
Bulk ar/g - 0.90 0.90
Density g/cnt - 1.11 1.11
Gurley c MD 2088.7 2009.7
stiffness . CD 14113 | 1366.1
Top 2988 2781
Smoothness sec
Wire 2550 2875
Top 1.07 1.06
Roughness (m -
Wire 1.22 1.13
o 0.D Top 0.26 0.36
Ink receptivity -
Croda Wire 0.31 0.30
o 0.D Top 1.91 1.91
Ink receptivity -
Profbau Wire 1.88 1.94
0.D Top 0.24 0.14
Ink set—off
Profbau Wire 0.21 0.15
Wet 0.D Top 0.29 0.29
ink receptivity RI Wire 0.24 0.22
Top 64.0 62.0
Contact angle o
Wire 64.0 63.7
Paper 76.9 77.2
Top )
Print 80.2 79.7
Gloss, %
) Paper 71.1 74.3
Wire -
Print 79.3 79.5
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Fig. 34. Results of absorptiveness compare top-side with wire-side

by croda ink and profbau tester for 250g/m’ coated paper.
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Fig. 35. RI test results of ink density for 250g/m' coated paper.
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Fig. 36. Results of printed density for 120g/m’ coated paper.
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Fig. 37. Results of printed trapping for 120g/m’ coated paper.
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Fig. 38. Results of printed contrast for 120g/m’ coated paper.
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Fig. 39. Results of printed gloss for 120g/m' coated paper.
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Fig. 44. Results of printed Density for 250g/m’ coated paper.
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Fig. 46. Results of printed contrast for 250g/m’ coated paper.
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Fig. 47. Results of printed gloss for 250g/m' coated paper.
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