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Understanding Induction

AR END HEATING

Here is what forgers need to know about
induction bar end heating—an “easy-to-understand”
description of this complex process.

VALERY RUDNEV, PH.D.,
AND RAY COOK

lthough many of the parts being

manufactured today lend themselves

to sutomatic processes in which a

bar can be fed into a roll former or
other type of forming system, there are cer-
tain paris that may require the forming of
only the end of the bar. Some examples of
these types of parts are “sucker rods™ for oil
country poods and various structural link-
ages in which an eye or a thread may be
added to one or both ends of the bar.

Equipment Types

The process of induction bar end heating is
generally accomplished by placing the end of
the bar into a mulii-turn coil and heating it for
a specified amount of time. Multiple bar ends
can be heated in a channel-wpe coil, a single
mulii-turn oval-type coil or in a two-, three-,
or four-coil arrangement, which is configured

oul of individual conventional solenoid coils.

In the case of the oval-type coil design
(Fig. 1), bars are loaded into a magazine
from which they are pushed, one at a time,
inte the upper end of an inclined oval coil,
They roll down the incline as previous bars
are removed. Al the botiom position they
have reached the desired temperature and
are pushed out for delivery to the forming
machine.

Inn the channel-type coil (Fig. 2), typically
the magazine-loaded bars are removed by
carriers on a belt, and the end of bar to be
heated passes through a channel coil. Upon
leaving the coil the end of the bar is at the re-
quired temperature, and the bar moves to the
forsing operation.

The choice of a particular type of induc-
tion bar end heater arrangement depends on
the customer’s requirements. Besides the va-
riety of coil arrangements, the “loading-un-
loading” operation can be performed as fully

automated or semi-antomated. Choice of per-
formance depends on the required produc-
tion rate and the cost of equipment. The least
expensive is the semi-automated design
where the operator simply removes the
hottest bar and replaces it with a cold bar be-
fore it is moved to the forming hammer,
press, or upsetter.

Although there are a variety of bar end
heating coil designs, the basic principles and
“rules of thumb” that are useful in obtaining
the required temperature profile within the
bar end are quite similar. Consequently, we
will discuss the features of the design and
aperation of the induction bar end heater by
analyzing conventional multi-turn solenoid
type coil design (Fig. 3). However, the
reader should keep in mind that the princi-
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Fig. 1. Oval-coil bar end heater.

Channel-Coil Bar End Heater

Fig. 2. Channel-coil bar end healer.







