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Abstract

The printing could not expect the print effect of the specific character of a
printing material. Specially, a property of the paper that we are aware of the
substrate has controled printability as well as runability.

The objective of this study was to measure substrate properties by measuring the
water receptivity in order to know the degree of the uniformity on surface of paper.
Therefore, the water receptivity was measured by fluid bndge method. And then the
physical properties of samples such as ink set-off, porosity and print mottle of
domestic coated papers were measured by Tappi method.

Accordingly, this study obtained the outcome of water receptivity. And then we
could know that the relations between water receptivity and physical properties of
the paper samples have correlations.

There are many measurement equipments to find out print mottle by the
measurement of the reflected density at this point in time. However, 1t 1s thought
that the fluid bridge method is the most proper way to find out print mottle, though

there are many other ways to figure out.
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1. A &

JEIR] A diFsE Q] wiAzte T/ BAAdC]l FUAL M2 O A
e} Mulagt Axrt SHE dAojAT 73] JAHT 5 gl A nFY 99L&
o A3 A YL A A Ve Bl E2d g, £29 FUHE I
Aot A wgoe] FPEsB oY, 2 S A Atne FUglol LA A= 4
Aojct. 2AF EAES A ZFl BT AT £ AFHAM AAH 21 gloy &
Hog oldd EAES A diAE A FAHANA o|&EH= A7 7HA A AR
9o 29 EAHES 2R3k b ddE A4 AR F o= VA Aoz
A A2 43 & P A ASESY SAHE AR [R7IHLRE A Zo dFS

Folol 24¢ A4 A4 (printability) 2% obzh A A A4 (runability) & 2
B

sal7 9. 281 YUHoE AR FAe Fold 2YHA 4 FolA & sHA
E=E @ ML BEAeE 982 FE A7 B WA Fold Hd™e] Fadn?
A A A e dd Fole AY FUL BB AsEd, olE A 2YS

g =927 F2 ALEEg

ZFol9 71% wge Hfo ARt ™ NI BL AFASl Fold ddd
224 540 A/ #AE olFds] AN =& Fo” FolE %Lﬂﬁr:ﬂ_ A=
AE2 o2t A0 OFe £2715 7R Ytk o] FA7IE £3 ofF T 2F
3t7] wWgol Fole 71EF ez A4dd AFAL /AL dow, el £o| ¥l o=
A7 ARG £ Fole AX FAHNM BE ALEHA TE Holr] BEC Bl o
& AFgol oFstH, oz Ul Aq AL RF7] MM E = FE B9 AR

A

(water resistance)g 7FxoF o} o]g gt Folo] AA ] Wit AFAIIA
Z % (sizing degree)2t 3t®, AA|7} Fol2 I Fsle 42
o] A4 T st 22l o3 W3d

4
Aolze ZAYE ZA ARAZ AW, §53 AW, ¥4 27
A

ol

AR ZHFOTA AO]ZES Hrbste wioln, ¥5F AW YA AREY
3 ARst Folz AT Fe SAFORH A|ZEE HssE: Wolt 1m
B 2gye wx Fol ¥AY Wa4we Wrlsts WEow ¥y XU EF (coating)
)t go] ARy} Folz $ME AFAA Wt Aol APF ZAPolth, oA Apo] =
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2 dFdAE e AEY Ae 350 wE o] FFHUA ¥
AR 2o 2N A (water receptivity)S A3t Hth o] A
Aty oz A? g njz g §PA &4 BEHY FEA A o] &HUT
g o= 828 29 A O Ax FAY SYFA AFo] EEkA, T4 E-A 9
Feld &40l 279 o] FAYE o] &dtd FUdA AB|HIL Je T4 =39
AL SN, SAE F2E AS e dZ HES(ink set-off), 7| ¥ =
(porosity) 283 4 EE(print mottle)¥} vt 1 FAAAS FAsAt”

2. 4 &

2-1. 49 As

g Agel A4E AAE FFFE o§dAn, 4¥E FAIY A% 65mm3
a2 @ 4388 23 5(glass probe)E ol&eAT. Alge A FudA A= 7
AARY 2003 108e] AAE QAL =9AE Ao, 27 50x50mmel .
Z4 A MY A8 4763 SAFAL, TFd 53 HAE Fig. 19 vetigler, Z
ANEEY AZX3ANA AFH 71230 842 Table 13 20

}:J

50mm
\
1 P 2 1 2
1 2 I s
50mm .. .................. 8 8 4
39 4. s 5 1 6

Fig. 1. The various location of measurement on samples.

2-2. 249d #HA
A8 A= Fig. 27 #Zo] AR, &35 2 diojH AR WSt 4 AIEF
$ 2 (sartorius)Ate] A ALA &(d=0.1mg, Max=210g)°] ZFE dlolg A 1]

A, TYHFOE o]lF 7Hed vigdd nAE VT FE e €3S FEAAZC

b}
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2-3. 84 2% A

Axje] FEs} Fol FFAL SxY FE ue N Asr] @ e 53
Al €5 = 2042T, §EF 65:2%2 A A At

A e FAVE o83 FHRFE FEl 3T £l of 0.015g FFA I
FHT7t F3d %"Q%C’ X*ﬂﬂﬁ(electromc balance)?] &R H o] FAE LA 37]

o Nge 2AHAT of © WA BAA Dol A Him, o] Folo] 5ol
me} B el &7l :9 A 9o 47 2347 FelAA A qT A3 FL
‘2'-1111011 Age P2 AAALE olgdd ZAAAT, AW &L AL A2Y

Felo zzadd JSHUT, 158 #e A Ade we 94 1A U9 &
o2 AFE TP ol 3] BHIY.
29 $de ¢ANE Fig 39 et

Glass Probe

Panar 3ample swms
Balance =

Fig. 2. Apparatus for measurement of water receptivity.
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Table 1. Physical Properties of the Paper Samples
Properties Unit Paper Samples
A B I J
CP grammage g/m 147.07 | 200.21 | 147.90 98.95
Thickness (m 123.6 173.2 119.6 83.0
Bulk cw/g 0.84 0.87 0.81 0.84
Density g/cnf 1.19 1.16 1.24 1.19
Moisture %o 4.15 5.44 4.80 4.00
L/D 92.49 92.22 92.93 93.32
R/G 1.51 2.04 1.8 2.19
Color shade Y/B -2.8 ~-3.57 -2.75 ~-2.62
Whiteness(CIE)| 94.85 97.86 85.61 97.83
Brightness(ISO)| 85.24 85.65 36.07 86.81
: : Paper Samples
Properties Unit e 3 M N
CP Grammage g/m 15002 | 101.71| 99.73 99.71
Thickness (m 1254 31.6 31 79
Bulk cm/g 0.83 0.80 0.81 0.79
Density g/cw 1.19 1.24 1.23 1.26
Moisture % 4.43 3.94 3.73 4.26
L/D 92.29 92.46 92.16 92.48
R/G 1.53 1.51 1.63 1.89
Color shade Y/B -1.74 -2.89 -2.83 -2.83
Whiteness(CIE)| 89.51 95.26 895.6 94 .97
Brightness(ISO)| 83.44 85.34 85.26 85.15
) . Paper Samples
Properties Unit 0 p Q R
CP Grammage g/m’ 1175 14966 | 298.76 | 249.71
Thickness L 92.2 125.2 287.8 231.6
Bulk cw/g 0.78 0.83 0.96 0.92
Density g/c’ 1.27 1.19 1.03 1.07
Moisture % 4.63 3.60 4.24 3.83
L/D 93.92 92.8 93.53 93.33
R/G 1.01 16 2.26 2.32
Color Shade Y/B -1.01 -2.74 -1.76 -2.35
Whiteness(CIE) | &9.74 95.25 92.11 94.56
Brightness(ISO)| 86.06 85.87 86.99 87.34
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Glass probe— § Glass ptobg —w

. paper e pAaper
(a) prepared drop (b) suspended drop

FSI' ..... p&r’ ! ............. o T

(c) fluid bridge T (d) separate drop

Fig. 3. The illustrated water receptivity measurement procedure.

Fol9 42 REFS 2xAE A FAAH7IE AFESAT A HAIIE o] &8
AHE 3 Fo Su= A E9 4AE AR FolUAd. 2 F A S AT Fo
7V AxRE7] Mol AlEF Aol ¥, 1 A MELE Fol& &8 TLELS I ¢
3 &% ste] A3} A Fold EL dF IELEE FEARE EAHERL, AF
Al AESLS Axe daH7] Wi BE APE €38 3o

Fig. 4& 2ZAE Q1 HAAZIE AHEStd dz AES A¥E& g+ AMxlelx, Fig
102 13 Al A8 baE F/JE 3 Fol o3 vl A F oot Fig. 59 2 3
= A AIZFE WER A 100] 7 2 AIRE S A HF o] AL A|Zte] AYE
AL £x7t =2te Aolx, g Hol&L x| ¥uletr] Wi A7t AA
TFE &7t J8A JEEY. 29 (b e & £33 AIZES el =, x17F #
e A2 A3 3o 92 JESFE & Aoz, A7t E48 RESE 37 713 A
e o & Aol
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Fig. 4. Setting off on IGT
printability tester.

(a) printed paper (b) set-off paper
Fig. 5. Printed and set-off paper.

Vﬂﬂ(gurley permeability tester)-‘?'- ALg3te] 2AEQh WA A s
%o Wy FH *}O]Oﬂ AMAT. ol W Mg A Fi T
*-ﬂn% 7l S 2A SN "]f‘r F A Aole] ¢FE Aole 2 A
2 Ag Fo dASA aAANRA. 29 g ‘37‘4 Al ¢ AE FHE ek 371
435t Fig. 62 713 % £4° A8 28 F7l= Ag71E YeEAo

%E‘""

Fig. 6. Gurley permeability tester.
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3-1. Fol9 FEHY A

AA B P o3 74 AgE FAHE FAE A Aol BHF we B
A% T3 AAo) Zde F& whngH oz 4 o= AL Azto] AU A
HYX|7F Bolx|ar 2 7]e71E A8t =R A& 458 & YA 53] 1
HZ7F 54 AAERE T2 g Yo, HEA] A7 wWEdd o WHE AFFHA S
d 53 YRHoE At AtRdT

Fig. 79 Fig. 89 2 == A8 A9 A8 BY AlHe 5259 wE A s
AFgoltt, FHo] w8 F 7|g7] @l E4F EY F4UF =g S Ao
2 9ugt. THAA BE vrgt Zol F AR FElA G2 gd
RAAT Fig. 78 A8 A9 FA g2 o8 A8 Ag 237t b3 & Hol
Hll, Fig. 89 A& B A g B2 o7l el ES &9 4 Uk

Fig. 73 Fig. 89 232 FL4E AELA = AR o2} o7t YepdE ¢ 5 I
ot ol A HIAYPOE A5 FEAQL HAY sl FAHo| JlEdites AE ¢+
A}t

Fig. 958 Fig. 147}A & HALS A58 T8 &4 Z23E Jebd Aola, Table
2+ A EEY AZ3AA AFE ZIEHA EAS JUeld Aold FYE 3ol Fo
AR gE SA AR e} FA Aart xolrzt Beo] & & F
o] BEvd AEE Yehy= Aol

(A NP ok
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0 4
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time (ms)

Fig. 7. Current change of water receptivity as sample A.
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Fig. 8 Current change of water receptivity as sample B.
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Fig. 9. Current change of water receptivity as sample C.
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Fig. 10. Current change of water receptivity as sample D.
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Fig. 11. Current change of water receptivity as sample E.
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Fig. 12. Current change of water receptivity as sample F.
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Fig. 13. Current change of water receptivity as sample G.
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Fig. 14. Current change of water receptivity as sample H.

Table 2. Physical Properties of the Paper Samples

Properties

Unit

Paper Samples

C D E

CP Grammage g/m’ 99.71 | 12038 | 149.26
Thickness {m 79.0 94.2 113.8
Bulk cm/g 0.79 0.78 0.80
Density g/cm 1.26 1.28 1.26
Moisture % 4.26 3.36 4.15
L/D 92.48 92.29 92.16

R/G 1.89 2.3 2.39

Color shade Y/B -2.83 -3.67 ~-3.77
Whiteness(CIE) | 94.97 98.49 98.69
Brightness(ISO)| 85.15 35.93 35.72

. : Paper Samples
Properties Unit F G T

CP Grammage g/m' 20524 | 249771 | 298.76
Thickness L 186.2 231.6 287.8
Bulk cn'/g 0.91 0.93 0.96
Density g/t 1.10 1.08 1.04
Moisture % 458 3.84 4.25
L/D 92.95 93.33 93.53

R/G 2.29 2.32 2.26

Color shade Y/B -3.52 -2.35 -1.76
Whiteness(CIE) | 99.15 94.56 92.11
Brightness(ISO)| 87.24 87.34 86.99
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water receptivity

Fig. 15. The relationship between water receptivity and ink set—off.
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Fig. 17. The relationship between water receptivity and print mottle.
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Fig. 18. Current change of water receptivity as sample I
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1. ANzHe] 580 wet BEAE T3 HAHA ZHelv & vy ez A4
Az Fe2 veEtd 5 Uk o] 2HZ Y 71E79 HUgs ez A
RQaL, el —’-‘—“‘% Fole ZHFol dddlbdeE AL & F

2. Fol9 A »% &, 7I~J-£ a3 Q1 2EY vty 1

5 leel B8 2472 348 4% 4e nE WAGGL 348 FolUAAE
A e FRALE Folk G & & AUUth BA ALHIL JE WA FE
2R £ @ A BE 30 o AFFL ¢ 5 AU

2 dFaE R BRES ol gstel FA §X¢ S ZHE stk o W

)=}
& Folsl A BR SAT GAY A4 Bl GEROZA WEA Fold BHE
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