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SHarP-C - Advanced Non-rotational Crankshaft Induction
Hardening and Tempering Technology

D. LOVELESS, V. RUDNEV, L. LANKFORD, G. DESMIER and H. MEDHANI

The suthors introduce a new systemn for induction heat
treating crankshafts in which, unlike conventional
processing, the crankshaft is not rotated, In & comparison
with the operation of traditional induction-hardening
machines, they outling the technical benefits of the naw
stationary approach, said to be cost-effective and space-
saving technalogy.

“Well, imes have changed and things are modern”, said
one crankshaft heat treater after completion of evaluation of
a newly-developed non-rotational crankshaft induction-
hardening machine. Later he added "4 non-rotational
approach makes sense from all perspectives. It s some-
what similar to simply pushing & remote control button to
start your car instead of using a8 manual crank as in the oid
days ™.

Crankshafts are widely used in intzrnal combustion
enginas, pumps, comprassars, atc. and belong to the group
of the most critical auto components, typically weighing
between 15 to 40kg depending upon the engine. At the
same time, the weight of some crankshafts exceads 700kg
li.e. crankshafts for the ship industry or stationary engines
for power generation|.

An engine crankshaft, typically cast or forged, comprises a
series of crankpins (pins] and main journals (mains)
interconnected by websicounterweights (Fig. 1) Steel
forgings, nodular iron castings, microalloy forgings and
austampered ductile iron castings are among the materials
most frequently used for crankshafts®. High strength and
elasticity, good fatigue- and wearresistance, rigidity, light
weight, low noise and small torsional vibration (NVH
characteristics), gecometrical accuracy, short length, high
load-bearing capacity for torque at lower speeds (rpm’s)
and low cost are among some of the most important
crankshaft requirements®. Heat treatment plays an
important role in the manufacture of quality crankshafts',

CONVENTIONAL TECHNOLOGY WITH CRANKSHAFT
ROTATION

A majority of the existing crankshaft induction-hardening
machines require the crankshaft to be rotated during
heating. Each crankpin and main journal is heated by
kringing a “U"-shaped inductor close to the pin or main
bearing surface whilst the crank is rotated about its main
axis. Since the pin axis is offset radially from the main axis,
the pin will orbit around the main axis (Fig. 2. The
crankshaft's rotational speed varies typically* between 24
and 3Zrpm.

Conseguently, the "U"-shaped inductor, as well as some
other guite massive components of the induction-
hardening machine {including output transformer of power
supply, watercooled coil, busswork, cables, etc.) which
often® weigh over 900kg, must travel with the orbital motion
of the connecting-rod journals. The circular orbital motion of
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Fig.1. V& {a) and V8 (b) crankshafts.

such a heavy systemn should be maintained quite precisely.
All of these factors result in 2 quite complex, sensitive,
“bulky; “noisy” and costly design of the conventional
induction-hardening machines,

Equipment maintainability, reliability and hardened-pattern
repeatability are among other concerns expressed by users
of corventional technology. In particular, the short coil life
has bean a dilemma. Often the life of “J"-shaped coils does
not exceed a couple weeks.,

There are several factors which lead to short coil life while
using existing rotational crankshaft hardening technology:

Fg.2. “U"-shaped coil and conven-
tional induction-hardening maching
for rotating crankshalft processing.







