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Austempering 

Austempering was developed by Davenport 

and Bain in the 1920’s. They identified an 

intermediate phase when quenching steel, 

ultimately called bainite that had higher 

ductility than martensite at comparable 

hardnesses. The austempering heat treatment 

was applied to ductile iron in the 1950’s and it 

was discovered to have similar benefits with 

respect to mechanical properties.  This fact 

coupled with the weight savings of iron compared to steel and the cost benefits as compared to steel 

forgings made austempered ductile iron (ADI) a winner.   

While austempering is a special process in the heat treating world it is not at all unique.  Therm-Tech of 

Waukesha has been austempering both iron and steel for over twenty years.  As referenced in the 

opening paragraph it is not new and with qualified personnel utilizing the advancements in process 

controls it is a very robust process.  Salt quenching (the austempering phase of the heat treatment) by 

its nature provides many benefits which include low distortion and excellent temperature uniformity 

within the quench bath.  Austempering quench salt in the United States is supplied by a vendor that has 

a virtual monopoly on its sale and thus does not really vary from heat treater to heat treater.    

The austenitizing cycle of an austempering heat treatment is completed in an atmosphere furnace.  This 

minimizes objectionable decarburization and assures uniform quenching which provides low variability 

of hardness within a batch.  Typical atmospheres used are endothermic or nitrogen methanol.  Both of 

these atmospheres are common and well understood.  With the advent of oxygen probes on 

atmosphere generation equipment and individual furnaces, part surfaces are generally scale free and 

decarburization both total and partial is minimal depending on the as received condition.  

Times and temperatures of the austempering heat treatment do vary with chemistry and cross sectional 

area of a given component.   Samples should be heat treated and the heat tinted microstructure 

analyzed to determine the proper austempering times.  Mechanical properties from test bars or castings 

should also be reviewed when developing an ADI heat treatment.  Once the time and temperature 
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parameters are found the results of the heat treatment should be consistent as long as chemistry and 

foundry practices remain relatively constant.   It should always be kept in mind that hardness is an 

exceptional measure of success or failure in heat treatment.  Auditing of microstructure is good practice 

but with control of time, temperature parameters Brinell hardness really should be the first and 

foremost quality characteristic to monitor.  Therm-Tech of Waukesha would be happy to work with your 

firm on any of your austempering needs. 

Therm-Tech of Waukesha has excellent capabilities with respect to austempered ductile iron.  We have 

capabilities for doing large components (48” x 48” x 45”) and up to 4000 Lbs. in weight.  Therm- Tech is 

very competitive in regard to pricing and many of our customers have gained substantial cost savings 

utilizing our services.   Give us a try, you’ll find out why Therm-Tech of Waukesha was named Industrial 

Heat Treating Magazines 2008 Heat Treater of the year!  
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