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Traditional carburizing remains costly, time-consuming and labor
intensive. Dual-pulse induction hardening - using a single frequency for
both preheat and final-heat cycles — reduces the number of steps involved
by 85 percent, providing a cost-effective solution for many gear shops.

Muodern rotary-wing aircraft-propulsion
systems rely on different types of pears to
transmit power from the turbine engines io
the rotors. The gears require high strength,
long life, low weight and low cost.

To attain these basic requirements,
these aerospace gears feature a hard,
wear-resistant surface with a softer core.
Crear manufacturing reguires a total under-
standing of acrospace gear requirements.
As a gear lransmils torgue, the teeth endure
a combination of eyclic bending, contact

stresses and different degrees of sliding or
contact behavior. This makes it eritical for
a gear Lo have proper case-core structure
to withstand these loading conditions.
Every revolution of the gear applies
a eyelie bending load, resulting in a tensile
stress al the root area. The gear's core must
be soft to absorb impact loads and prevent
brittle failure. Due 10 high-speed contact
between adjacent gear teeth, the surface is
suhjected to shear stress, normal to the sur-
face, Pitting, spalling or case-crushing types

of failure can oceur due to low residual
stress or inadequate case depth.

For aircrali-qualily gears, typically
the surface hardness is around 38 to 60 R,
The case depth is in reference to 30 Re,
and 1s controlled by diametrical pitch,

To reach these hardness levels, carbur-
ization has been the indusiry's mainstay. But
a new, patented process called dual-pulse
induction hardening may offer a cost-effec-
tive solution for today's gear manufacturers,

Carburization

Carburization remains the most widely
used technique for surface hardening of
aerospace-gquality zears, Unforiunaiely,
the method is costly, time-consuming
and labor intensive,

The low-carbon steel alloy AMS 6260
(AISI9310) — the most-commonly used
exhibits high core loughness and ductility.
After the material is received, it is forged to
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Figure | - Two commonly used carburization processes.






