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Evaluation of Soft Nip Calendering Characteristics
of Newsprints

Sung Ho Moon and Hak Lae Lee!

ABSTRACT

The influence of four process parameters of soft nip calendering including calendering pres-
sure, temperature, moisture content and nip residence time on bulk, smoothness and tensile
strength of newsprints has been investigated. In addition, the effect of basis weights on calen-

dering responses has been examined.

Bulk of newsprints decreased and smoothness increased with the increase of the calendering
pressure, temperature, moisture content of the sheets and nip residence time. Improvement in
tensile strength was observed when low calendering pressure and high temperature of heat-
ing roll were employed. Tensile strength of the newsprint, however, decreased abruptly when
the calendering temperature and pressure increased above certain levels due to the rupture of
sheet structure, which has been verified by SEM. SEM micrographs also showed that it would
be possible to maintain the inner bulk while densifying the fibers on the outer surface of
newsprint by adjusting the soft nip calendering variables properly.
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Table 1. Physical properties of uncalendered handsheets

Basis Apparent . Bekk Tensile Air
Weight density Th(l cl;rll)ess (fnlllgl}{ ) Smoothness | Strength |Permeability
(g/m?) (g/cm?) 4 g (sec) (kgs) (sec)
43 0.391 110 2.558 18 1.858 22
49 0.408 120 2.449 25 2.152 29
54 0.450 120 2.222 39 2.440 36




18 24
Load
Steel Roll
Heating
Roll
Uncalendered Calendered
Paper *  Paper
Rubber
Covered
Roll
Fig. 1. Soft nip calender.
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Table 2. Calendering conditions
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Fig. 2. Effect of linear pressure on nip width.
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Fig. 3. Effect of calendering pressure on bulk.
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Fig. 10(a). SEM photograph of uncalendered Fig. 10(b). SEM photograph after soft nip cal-
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Fig. 10(e). SEM photograph after soft nip cal-
endering. Heating roll temperature:
120<C, Pressure: 315 kg/cm2
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