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Introduction

The core of this presentation is based on
materials published in [1-9].

Modern techniques for producing metal
products such as cylindrical and rectangular
shaped bars, billets, and rods integrate three
stages of production - casting, re-heating and
hot metal forming into a continuous operation.
The goal of re-heating is to provide the bar/billet
at the rolling/forging stage with the desired
(typically uniform) temperature across its
diameter/thickness as well as along its length. In
some cases, initial temperature of the product
prior to re-heating is ambient. In other cases, the
initial temperature is non-uniform due to uneven
cooling of the bar/billet/slab as it progresses
from the previous operation.

In the past, gas-fired furnaces were typically
used because of the low cost of gas. However in
recent years, bar/rod producers are shifting their
preference toward induction heating systems.

First, gas-fired furnaces require a very long
heating tunnel to achieve the desired temperature
uniformity. The length presents a great problem
in plants due to the limited space. Also, gas-
firing can result in poor metal surface quality
{(due to scale, decarburization, oxidation, coarse
grains, etc.). Finally, gas heating faces
environmental restrictions.

These factors resulted in in-line heating by
induction becoming the popular approach to re-
heating bars, billets, slabs, and rods of both
ferrous and non-ferrous metals (Figure ). The
Inductoheat Group has supplied several hundred
induction bar/billet heaters of various tvpes to
the metal producing industry world wide. Power
ratings of these machines vary from less than
100 kilowatts up to ten Megawatts. Their success
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is based on an in-depth understanding of the
process features, sophisticated design concepts
and precise engineering which allows one to
achieve a reasonable commercial acceptable
compromise among often contradictory process
requirements and design criteria.

Figure 1. In-Line Induction Bar Heater

When designing modern in-line induction
heating systems, a requirement for temperature
uniformiry of the re-heated product is only one
of the goals. Additional design criteria include
maximum production rate, minimum meral losses
(due to scale, oxidation, burns, decarburization,
etc.) and providing compact systems that have a
high electrical efficiency. Other important
factors include quality assurance, environmental
friendliness, automation capability, reliability
and maintainability of the equipment. The last
criteria, but not the least, is the competitive cost
of an induction heating system. This paper will
discuss ways to optimize some of the above
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Figure 2. In-line induction carbon steel bar heating
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Bar O.D.- 3", Production Rate - 2.56"/sec, Frequency - 1,000Hz
Coil Length - 3.3ft, Distance between Coils - 12"

Refractory Thickness - 0.4"






