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Effect of Calendering Variables on the Properties
of Coated Paper

Yong Kyu Lee', Chang Keun Kim, and Kwang Seob Lee

ABSTRACT

This study was performed to identify the effect of calendering variables on the properties of coated
paper such as sheet gloss, surface roughness, opacity, etc. The effect of calendering variables includ-
ing the number of nips, pressure, machine speed and moisture content on the properties of coated paper
was investigated. The calender was installed with two steel rolls and one cotton-made bottom roll. With
this calender, the coated sheets were passed through the calender from 1 to 4 times, applying the linear
pressure on calender rolls, 5 through 100 kg/cm and operating the machine speed 3 to 12 m/min. Also,
the moisture content of coated sheet was varied about 5 and 10%.

It was found that sheet gloss and surface roughness of coated paper was increased with increasing the
number of passing nips, linear roll pressure and the moisture content of coated paper. But it was shown
that the opacity and brightness of coated paper were decreased under the above conditions due to the
blackening.

It was also suggested that the soft nip possibly increased the thermoplasticity of coating layer with
the heat of steel roll, resulting in the reinforcement of surface properties positively. The sheet gloss and
surface roughness of coated paper could be improved by the longer dwell time over the rolls.
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Table 2. Physical properties of paper coating binders
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Table 1. Physical properties of base paper

Properties Average value
Grammage (g/m?) 80.0
Opacity (%) 859
Brightness (%) 934
Sheet gloss (%) 59
Smoothness (sec.) 100

2.1.2 =828 ¥ dield

=8 ARZE No. 1 20|18 A8k, vl
HEs A ANGA NN gutEos AMLET Y=
S/BA &l HAE Ao FHARE
CMC(Carboxyl methyl cellouse)& Ar&-stgct
(Table 2),

2.1.3 7IEt E7HH|

F71U8E BAEY] Y8l polyacrylic acid A%
o] WY-117(F 43K F) & AHgslod gEA=
+ calcium sterateR 2} Nopcote C-104(3-$-AY
SEH(F)NE A&, WA ZE urea
formaldehydeA 2] Insol-AMZHIAGENE AHR-8}
Hot. =FAo] pHE 2E3H7] YA 10%2] NaOH
£ AHgEket

Sample Solids Content (%) pH l Viscosity (cPs, 30 rpm) Particle size (A) Tg (C)
S/B 50.1 79 51 1,710 17
anionic latex
CMC 220 ~ 250 DP 47 x 10*~54 x 10° MW
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Ao AME =FHE Table 33 Zo] A2
o}, k&= 100 partll =82 10 part, CMC 0.4 part
£ Wigsle 2 THE 5 50%2 AR

222 =399 €4 &%

Az =FAE A=, pHet Z2 7|23l A4S
7zt 2R Ty AAY Jee 4% HME
e E 223} Brookfieldd HEA (No. 34 spin-
dle, 100 rpm)E o839 T, EFHY pHE pH
meter(Mettler Delta 340)E& ol-&3to] ZA3lt
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AHAG 51 AT (Beloit weeler model 753)
—top roll# middle roll X&°] 6 inch$} 7122
0]7} 12 inchdl ELE 7139 3=ES AMESHG
T, bottom rol}2 AEo} 9 inchol 7k&2Z 0|7} 12
inch?l cotton filled roll—& AH&3lY A2 =F
Aol AU AHelg sttt
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(o1 ZHx2| B E&F0 OE H2iM XMzl
Steel/steel roll2 F4H 33I=dS FHA7|AY
steel/cotton filled roll2 744H HZEYS T4
7l Ao g Ay A2 E s, §9 AYga &
F = 7242} 20 kg/em, 700, B +ESEE 6 m/min
o2 AAQSA 1o oot 9 £7E HEAIA
o}, A7) 248 oh gt Pt
Z74 A Steel/steel roll AtojofjA] A7)
%7 Bl: Steel/cotton filled roll AtolofA] X3}
%] =F9Ho] steel roll o2 1A 3+
27 B2: Steel/cotton filled roll AFo]oflAl ]
8l%] =FWol cotton filled rollB o=
aslA &
Table 3. Coating color formulation

(Lh) 2ZmEYH9| ZM XzlaAMo o2 Halg
a2l

E9] At 2=+ 247 20 kg/emet 70T, & F
$42E 6 m/mine 8 YAINA Qe
steel/cotton filled roll2 FAE AZE Yoji 7
a0 AYE&AE WA A A, AZEY
(steel/cotton filled roll) Atejollrf BHAE A E 3}

& A%, = ZHE] steel roll FLE F3HA B
A7l A} cotton filled rollB 2 3F6HA BahAZ
< 3%, Zzke) Yy 2AL g3 ZohFig. D).

XACL

: E 20l steel rollR Q.2 1A 3t X
2] & cotton filled rollZ 2.2 ¥3}A) 3}
o 42

ZA C2: £FWol cotton filled rollZoE &3}

A 3te] A & steel roliZ 2 F3lA

3o A g

Nip numbers: 2 Nip

Condition C1 Condition C2

Fig. 1. The model of condition C1 and C2.
(H: Hard roll, S: Cotton filled roll)

Coating layer

Base paper

(ch) Be 7E&c W3l wE A2 X2
9] Ada 2=t 7217} 20 kg/eme} TO0CE YA
37 1481 & 458 3, 6, 9, 12 m/min° & 7}

Z 2AsEA et 29 FR7E MR

(2h) &< Mere) Hato) mE AE X

29 £59 25 247 6 m/mind 70C L3}
A 2Astn & ALS 5, 40, 80, 100 kg/emZ WS
AlZen deot 9 FR7E WA

(unit: pph)

Clay Dispersant Latex

CMC Total solids content (%)

100 0.15 10

04 50 £ 05
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Fig. 2. Influence of calendering condition on smooth-
ness of coated paper.

HE - Fol7|& 33(2) 2001

7} Z7V84E steel roll# steel roll® +AH JJ=
49 B33 =329 YT steel rolld cot—
ton filled roll2 FAE AZEYL Eag =339
BYEZho) xojzt ARl Qict, Fig. 222 =33
7t vrESA 48 E38 o steel rolld} steel roll
2 7AH 81=49] steel rolid} cotton filled roll2
FAE A2ZEYETE E3A] BUE 2} 34 ¥y
AT ASE o 5 Utk E AT e
o), 22 EY 9] cotton filled roll =3 ¢4e-&
W HH Jg §38HE EFAE = cotton roll©)
Hyo| Hrt 4 & FY Ao 2AUFA, & ¢
gol 2AMAME rolio] Mol flof 7MY ARFE
Z8 =3A #FHEZ MAAE steel rolldt steel
roll2 F4% st=do| AZEYEY =FAof 28
Bt 4Eo] A 23X Ewdd mHof o aaA
o7 43 Aog yztHr) ol =AY d
7t F7VESE HEA B 1 9l

Fig. 3& =3A) 9 F&=g3 4As A3 3A
Q= AYE Yo Zutol g Y AZEY
o A9l iz Feiel WskE Boj F1 Qv wixg
e $olo FHo] BEE-E 2 @S UE
4|, Fig. 39 Wx|geigte] Wske Fig, 2004 Ed
o d4=o] Hvkel FRY g F7) i 2FX4]
By X3 AdE el 9, &, 42
& 38 3 A Bl B2RUE StEHS Bt &
32 A7} iR Feo) =1 o] FUIESE sty
& ENS 28X A 2ZEYE BN 23] Bl

70
60
o)
50
g
o
D
_ﬂ:> 40
N
—x— Condition A
0 ---4--- Condition B1!
1—O— Condition B2
20
0 1 2 3 4
Nip humbers

Fig. 3. Influence of calendering condition on sheet
gloss of coated paper.
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Fig. 4. Influence of calendering conditions on opacity
of coated paper.
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Fig. 5. Influence of calendering conditions on sheet
gloss and smoothness of coated paper.
(Condition C1: From Steel/Cotton to Cot-
ton/Steel, Condition C2: From Cotton/
Steel to Steel/Cotton)
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Fig. 6. Influence of roll speed on sheet gloss of
coated paper.
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Fig. 7. Influence of roll speed on smoothness of
coated paper.
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Fig. 8. Influence of loading pressure on sheet gloss
of coated paper.
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Fig. 9. Influence of loading pressure on smooth-
ness of coated paper.
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Fig. 11. Influence of loading pressure on bright-
ness of coated paper.
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Fig. 10. Influence of loading pressure on opacity
of coated paper.
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Fig. 12. Influence of moisture content on opacity
of coated paper.
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Fig. 13. Influence of moisture content on brightness
of coated paper.
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Fig. 15. Influence of moisture content on sheet gloss
of coated paper.
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Fig. 14. Influence of moisture content on smooth-
ness of coated paper.
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