
Eddy Current System Solutions

Scope
Automotive transmission gears are sub-

jected to operational extremes such as high 
torque forces, heat and vibration. Warranty 
costs, safety and reliability issues, exces-
sive scrap as well as customer satisfaction/
relations are a supplier concern.

Challenge
The customer for this specific applica-

tion was shipping components that were 
too soft, resulting in transmission failures 
in some luxury automobiles. The automo-
bile manufacturer in this case was forcing 
the supplier of the faulty component to 
purchase the entire failed transmission.

If gears are improperly heat treated the 
resulting hardness will be something other 
than that specified by the design engineer. 
This can result in reduced component life, 
premature failure, or both. 

All hardening process are susceptible to 
failures. Specifically, an induction harden-
ing process can experience problems when 
heating coils become bent due to a mis-
aligned part, resulting in a misplaced heat 
treatment. System glitches resulting from 
facility power failures or simply normal 
day to day operation wear and tear, can re-
sult in short heat times, short quench times, 
delayed quenches and air-cooled parts. 

Quenching systems can also experi-
ence plugged coolant nozzles resulting in 
improper quenching on one portion of the 
component. Performing batch tests will not 
catch all defective components as it is like 
a game of chance, hoping that you hit or 

catch “the one.” When a bad part is found, 
the result is that all processed components 
since the last time-consuming destructive 
test was performed become questionable. 
In many cases, the end result is to scrap an 
entire lot. Time, money and materials have 
then been wasted.

Solution
Performing 100% in-line eddy current 

testing of every component manufactured 
at production line speeds is the answer. 
Each part is tested after the induction 
hardening process. Test coils are precisely 
located to monitor correct placement of the 
induction hardening. 

Conditions such as misplaced case, 
shallow case, excessive case, soft part, air 
cooled, short quench, delayed quench, can 
all be detected and sorted. Catching these 
reject components immediately after the 
hardening process, prevents them from 
becoming ticking time bombs within your 
costly transmission or other assembly.

The InSite test instrument captures and 
stores known acceptable component struc-
ture test data. This data is used to automati-
cally create acceptance thresholds which 
are then compared to all other components 
passing through the system to ensure each 
part meets the strict criteria established.

Multiple frequencies are utilized to scru-
tinize subtle differences within each part 
and to ensure that the material properties 
of the component have achieved the high 
standards established by the manufacturer.

Knowing parts within your automobile 
have been eddy current tested can instill a 
“peace of mind” that no batch testing can 
achieve.

Other uses
Axle shafts, bearings, fasteners, valve 

tips. Any component that is involved in 
some form of heat treatment.
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