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ABSTRACT

The effect of soft nip calendering variables including pressure, temperature, nip residence time
and sheet moisture on the properties of coated papers was investigated. The change of gloss, opacity,
bulk and brightness were determined after calendering.

Increase of calendering pressure and temperature increased gloss, but it decreased opacity, bulk and
brightness of coated papers. Nip residence time and sheet moisture content showed similar effects on
these properties.

Calendering conditions of 160°C of temperature, 146kg/cm of line load or less were found to pro-
vide optimum conditions to obtain reasonable gloss and smoothness while minimizing the loss of bulk
and opacity for coated papers.
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Table 1. Physical properties and color formulation of uncalendered coated paper

V\]?;z;t Thickness %?js FEHS; B“%f;g’ess Opacity
(g/m?) (ym) Top Wire Top Wire Top Wire (%)
115 110 320 31.5 1.92 1.90 8459  84.65 95.68
Pigment (pph) Binder (pph) Lubricant (pph) Coat Weight (g/m?)
GCC Clay Latex Top Wire
70 30 12 1 16 18
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Table 1. Calendering conditions

Ingoing sheet temperature (C) 2

Surface temperature of heating roll () 80, 120, 160
Nip residence time (ms) 4,7,10
Cylinder Pressure (kg/cm?) 60, 100, 140
Ingoing Moisture (%) 55,65
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Fig. 1. Effect of pressure on gloss of coated
paper.
Moisture content (a) : 5.5%, (b) : 6.5%
T : Heated roll remperature (C), N : Nip resi-
dence time (ms)
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Fig. 2. Effect of temperature on gloss of coated paper.
Moisture content (a) : 5.5%, (b) : 6.5%
P : Line load(kg/cm), N : Nip residence time (ms)
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Fig. 3. Effect of nip residence time on gloss of coated paper.
Moisture content (a) : 5.5%, (b) : 6.5%
T : Heated roll remperature (C), P : Line load (kg/cm)
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Fig. 4. Effect of pressure on opacity of coated paper.
Moisture content (a) : 5.5%, (b) : 6.5%
T : Heated roll remperature (C), N : Nip residence time (ms)
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Fig. 5. Effect of temperature on opacity of coated paper.

Moisture content (a) : 5.5%, (b) : 6.5%
P : Line load (kg/cm), N : Nip residence time (ms)
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Fig. 6. Effect of nip residence time on opacity of coated paper.
Moisture content (a) : 5.5%, (b) : 6.5%
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Fig. 7. Effect of pressure on bulk of coated paper.
Moisture content (a) : 5.5%, (b) : 6.5%
T : Heated roll remperature (C), N : Nip residence time (ms)
(a) 095 —— P78, N4 (©)095 ~@- P78, N4
—0— P78, N7 —0—-p78,N7
090} O P78, N10 080 1 —O—P78,N10
—o— P146, N4 = —8—P145, Ne
So8s} Soss| g
€ —O0—P146, N7 £ e —0—p146, N7
O =
= os80} ~0—P146,N10 § osol —0—P148,N10
@ —e—P222, N4 ~8— P222, N4
075t —O— P222, N7 075} —0— P22z, N7
—O— P222, N10 —0— P222 N10
0.79 . . . . . ) 0.70 . . . . . .
60 80 100 120 140 160 180 60 80 100 120 140 160 180
Temperature {C) Temperature {C)
Fig. 8. Effect of temperature on bulk of coated paper.
Moisture content (a) : 5.5%, (b) : 6.5%
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Fig. 9. Effect of nip residence time on bulk of coated paper.
Moisture content (a) : 5.5%, (b) : 6.5%
T : Heated roll remperature (C), P : Line load (kg/cm)
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Fig. 10. Effect of pressure on brightness of coated paper.
Moisture content (a) : 5.5%, (b) : 6.5%
T : Heated roll remperature (C), N : Nip residence time (ms)
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Fig. 11. Effect of temperature on brightness of coated paper.
Moisture content (a) : 5.5%, (b) : 6.5%
P : Line load (kg/cm), N : Nip residence time (ms)
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Fig. 12. Effect of nip residence time on brightness of coated paper.
Moisture content (a) : 5.5%, (b) : 6.5%
T : Heated roll remperature (‘C), P : Line load (kg/cm)
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(a) SEM photograph in soft nip calendaring
at roll temp. 80 C, line load 78kg/cm, NRT 4ms

(b) SEM photograph zoomed from (a)



AZE Y A W47t £3A9 B 0IAE 93 45

(a) SEM photograph in soft nip calendaring
at roll temp. 160 C, line load 222kg/cm, NRT 10ms

(d) SEM photograph zoomed from (c)

Fig. 13. Scanning electron micrographs of the cross section of soft nip calendered coated paper.
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