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Abstract

A no-nonsense recap of the wire heating industry and
the wvarious alternative heating techniques. Specific
focus on the emerging electromagnetic induction
heating method will enable readers to better understand
and specify induction equipment for wire heating
applications. Specific examples and calculations are
included.

Beginnings of American Wire Making

Over the last 220 years, North America has gone
from a small user to one of the world's greatest
producers of wire.

Wire making started in America as a cottage
industry just prior to the American Revolution,
Colonialists transferred their knowledge from Britain
during the 1770s. Britain established its wire industry
in the 1560s from where it is believed to have been
developed in Saxony. As early as 1100 AD, Theophilus
described a successive draw plate fixture used for
diameter reduction of iron.

American wire making began in the Philadelphia
area in Colonial homes using imported raw material
wire from England. Wire cards were made by the
Colonialists in their homes. These wire cards were used
in the textile industry for the purpose of teasing or
pulling single filaments from large bulks of wool and
cotton. The wire cards consisted of a parallel line
arrangement of wires set into a leather handle, such that
an array of filaments could be extracted prior to
spinning into a yarn.

Increased production of wire cards in Colonial
homes was provoked by increased material demand
created by the American Revolution. Wire was
imported in rods then had value added to it by cutting,
bending, then installing it in the wire card leather
handle. Additional wire was worked for low volume
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requirements of the small paper industry. Paper makers
required wire molds that were basic grid
configurations.

Only wire bending and cutting was being
performed in the Colonies until the first mechanized
wire mill which is believed to be built in 1810 on the
banks of the Schuylkill River. The first mill was largely
attributed to the work of Oliver Evans.

It started with wire cards for the textile and wire
molds for the paper industries in the late 17705 and
grew to the important milestone of the first wire mill in
1810. The requirements of nails, rivets, telegraphs,
telephones, and barbed wire fences assured that the
industry would have the demand it needed to grow and
develop.

Wire Processes Requiring Heat

There are a multimde of wire processes that
require heat, Some of the heating processes are
required to aid in the manufacturablity of the wire,
while others are done for performance characteristics of
the wire in its application. Often, heating operations are
done for both manufacture ease and performance.
Annealing, for example, is done on certain lines
between successive reductions in wire diameter 1o keep
the wire soft, then again as a final operation such that
the wire has the desired metallurgical performance
characteristics needed in its final application.

Preheating wire, as in the case of galvanizing, is
required to assure adhesion and prevent the undesirable
extraction of heat from the hot zinc bath as the wire is
passed through. Some processes such as the GALFAN
process, which is generally done as a double dip
process on wire, require heating two times, once prior
to each dip. Galvanizing is, of course, performed to
prevent surface degradation from corrosion. Some
materials such as titanium must be preheated before






