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Continuous Induction Hardening and
Electric Furnace Tempering of Axleshafts
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A U.B. manufacturer of off-road
equipment has consolidated the heat
treatment of itz axleshafts from sev-
eral independent operations into a
single flexible cell. Both flanged and
straight axleshafts are processed by
the cell, Fig. 1, which performs the
last 4 operations on the partis) prior
to vehicle assembly. The system is
fully programmable to handle a wide
variety of shaft sizes and hardening
profiles.

The flexible heat treat cell concept,
including extensive diagnostics to as-
sure proper operation and part quali-
ty, was formulated by New Welduc-
tion, Farmington Hills, MI, and the
manufacturer, in early 1987. Opera-

tions include pre-wash, induction
case harden shaft body, induction
case harden shaft end face, rinse,
temper and cool to ambient.

It took approximately 15,000 engi-
neering hours and 1% years for the
system to be fully assembled. Final
interconnect of the full cell took about
another & months at the manufactur-
er's facility.

Collaborating with New Welduction,
who performed engineering coordina-
tion on all equipment including its
own flexible induetion heat treat sys-
tem, were the companies providing
the gantry system (Cimcorp, Aurora,
IL), the tempering furnace (MOCO
Thermal Industries, Romulus, MI)
and diagnosties (Daykin Systems, Li-
vonia, MI).

General Details of Facility
Basic statistics of the heat treat
cell are listed in Table I

Table | Heat Treatment Cell Data.

Owverall Dimensions: 40 ft wide =
160 ftlong = 121 high

Enginesring Hours: 15,780

Manufacturing Hours: 21,200

Approximate Value: $5.300,000.00

No. of Closed Loop Servos: 9

MNo. of Parts Being Processed
Simultaneously: 28

Total Kilowatts Induction: 750

Total Kilowatts Temper: 250

Tatal Conmected Load FLA: 2000

Parts are rinsed prior to being load-
ed onto a hydraulically operated walk-
ing beam which provides transporta-
tion through the induction scan and
induction end harden stations (see
Fig. 2). An overhead gantry removes
parts from the walking beam, dunks
into rinse tank, then moves parts
onto indexing fixturized chain con-
veyor which provides transportation
through the tempering furnace.

The heat treat cell enables the
manufacturer to process all parts in
continuous or batch mode on a single
cell as oppozed to multiple machines
which were previously located in the
various locations within the facility,
Previously, three independent ma-
chines were required to perform the
induction hardening process alone,
not to mention independent rinse and
temper operations. Major quality im-
provement and economy are enjoved
as difficulties pertaining to consisten-
¢y resulting from processing parts in

Fig. 2 Diagram of computerized, confinuous
heat treatment system for processing axleshafts.
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