through induction heating

Induction heating systems are becoming increasingly common among bar and rod
producers. D Valery Rudnev, Don Loveless, urt Schweigert, Edward Rylicki & Mike

Rugg report on Inductoheat’s technalogy.

Gias-fired furnaces have been used traditionally
because they operate at low cost but metal
producers are constantly seeking  ways of
integrating their operations. Modern techniques
for producing cylinders, rectangular shaped bars,
billets, blooms, slabs and plates have combined
stages of production casting, re-heating and hot
metal forming into a continucus systen,

The aim of re-heating is to provide the slab or
bar at the rolling or forming stage with the
desired uniform  temperature  throughout  ils
digmeter,  thickness  and  length,  Initi
temperature of the product before re-heating is
often  ambient, and somelimes  the  inilial
femperature is not uniform as the bar, bloom or
slab has cooled unevenly as it has progressed
from one operation to the next.

The traditional gas-fired furnace wvse a long
heating tunnel to create the uniform temperature
but this technique can lead o poor surface
quality, uvsvally due to scale, decarburization,
oxidation or coarse grains. Gas heating is also
subject fo environmental restrictions.

Induction heating became the popular appraach
for re-heating bars, blooms and slabs of both
ferrous and non-ferrous metals. The Inductoheat
Group has supplied induction heaters for bar,
billet and slab producers with power ratings of
1 D0KW-10MW.

TEMPERATURE PROFILE
Induction bar or billet heating systems can
consist of one or several in-ling indoction coils,

The problems arise because surface-to-core
temperature profile changes as the bar passes
through the line. The bar core tends to be heated
slower than the surface while the ends heat faster
than the body of the bar. This is caused by the
‘skin effect’, with 806% of the power being
induced in the surface layer. This is called the
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current penetration depth and is a Tunction of
frequency and materials properties

Induced current decreases from the bar surface
toward its internal area. Aluminium or copper
bars typically achieve uniform temperature more
easily than those with poor thermal conductivity
such as sltainless stecl, titanium and carbon steel.
The number of induction coils required, their
design, the distribution of the power along the
line, frequency choice and control features all
have to be calculated precisely.

LONGITUDIMAL AMD TRAMSYERSE CRACKS

Longitudinal and transverse cracks are concerns
when designing induction systems for heating
steel bars with high carbon content {i.e. AISI
1060 through 1090). These cracks appear due to
thermal stresses  (thermal ks) and  poor
thermal conductivity of high carbon content
steels, Ther stresses are caused by different
magnitudes  of lemperature and  temperature
gradients,

Experience shows that most of these cracks take
place during the first and second stages of heating,
when internal areas of the bar have a non-plasic
condition. The ability to accurately predict
‘surface-to-core”  temperature  gradients  al
different heating stages, allows the manufacturer
to chose appropriate design parameters and
eliminate dangerous temperature gradients which
might result n crack development. It should be
mentioned here that metal conditions prior to
heating (residual stresses, existence of voids and
micro-cracks, elc.) can have a pronounced effect
on crack development.

MOSE-TO-TAIL TEMPERATURE PROFILES

In most cases, there is a 300-600mm or more
air gap berween leading and following bars and
these gaps could create &n  unacceptable

pEp

T







