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Abstract

The application of single and tandem induction heating systems on conventional calenders on mechanical pulp publication grades
and high-quality board grades optimizes the calendering process on conventional calenders with increased roll temperatures. Hot
calendering provides many improvements in sheet printability, strength, bulk, elimination of two-sidedness and optimized
calender configuration. The papermaker can also benefit from an increased moisture average, flat caliper profiles, and improved
calender, winder and pressroom runability.

A system known as Advanced Finishing Technology (AFT) encompasses the CD control system actuators and algorithms for
hot calendering. AFT also includes advanced control techniques to take full advantage of the unique opportunity presented by the
use of these new calendering tools by coordinating their actions.

This paper will focus on the application of single induction heating systems on linerboard and folding boxboard machines, and
of tandem induction heating systems on newsprint and groundwood paper machines, as well as the benefits obtained to date.

Introduction

Much work has been done in the area of hot
calendering over the last three decades. The many
experiments have demonstrated the benefits of
calendering at elevated roll surface temperatures and
increased web surface moistures. The main problem
has been the practical means of delivering the energy
to the surface of the roll when the only existing media
were hot water and steam flowing through the center
bore of a solid roll.

Limited success was achieved on some newsprint
machines with the use of heated thin-shelled rolls
which were installed on some newsprint calenders. The
paper quality benefits achieved did not justify either
the high capital and maintenance costs, or the resulting
caliper profile problems. The temperature differentials
across the face of the roll shell became an issue, as well
as the temperature differentials through the thickness
of the shell on high-speed paper machines. On board
machines, high sheet temperatures in the range of
75-125°C (167-257°F) entering the calender stack do not
lend themselves to significant additional heating with
water or steam, creating a third limitation

More recently, a new opportunity has been
presented to papermakers to rejuvenate their existing
calendering operations by adding induction heating for

mass surface heating of the hard calender rolls, a
technique developed as part of the Advanced Finishing
Technology (AFT). The advantage of induction heating
is that the energy is applied directly to the surface of
the steel roll and induction energy is always additive to
the existing roll surface temperature. This has become
an opportunity for papermakers to achieve significant
paper quality benefits without incurring the substantial
capital expense of replacing all or part of the calender.

For groundwood grades such as newsprint, these
techniques were described by Futcher, Nykanen and
Sipi [l]. Their studies made extensive use of external
induction heating and dry-end steam showers to
compare soft-nip calendering, thermal-gradient
calendering, and 4-roll hard-nip conventional
calendering. The closing statement in the paper states,
“The normal 4-roll hard-nip machine calender was
shown to be capable of producing competitive sheet
qualities when compared with soft calendering and TG
calendering, showing that this calender concept is still
viable and by no means out of date.” The effects of
temperature, load and calender condition on finished
paper qualities have been documented in various
papers [2],[3],[4].

Over the past ten years, extensive research and
development in the application of induction heating
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