Lean Cost Effective High Performance Alloys Based on Manganese and Chromium

Traditionally Copper, Nickel and Molybdenum have been used as alloying elements for P/M parts making. They have easily reducible oxides in the sintering process and therefore their effectiveness as alloying elements are what would be expected from their use and they give the appropriate properties. The problem with these materials is that their cost has risen dramatically. (See page one of the attachment). Secondly they are not the most cost effective alloy elements or the most effective that could be used. There are other alloying elements such as Chromium (Cr), and Manganese (Mn).  Some of the strongest and hardest steels are made from these elements. See attachment pages 2 and 3.

In the P/M industries these elements have problems; they are subject to oxidation, hydrolysis and have negative effects in P/M processing such as compressibility when pre-alloyed and extreme abrasiveness when added as pre-reacted versions such as FeCr, FeMn. Chromium has been successful pre-alloyed. It still has to be run in a very dry furnace ( -25 F dew point) and has negative effects on compressibility of the powder. Manganese which is potentially the most effective alloying element has not been pre-alloyed at useful levels due to the poor compressibility and has not been admixed effectively due to oxidation and hydrolysis. Pre-reacted Mn has also been limited due to patents and its abrasive nature.

       We believe that the process we are following corrects the process deficiencies outlined. We have shown a variety of furnaces to prove this out, (see additional attachments) and are giving properties to back up our premises.  We believe that the ability to use admixed Manganese with or without pre- alloyed Chromium with various carbon levels can offer lean cost effective alloys that can vary from case hardened applications, to general purpose alloys that could or could not require heat treating and to give sinter harden alloys with excellent properties. Apex has filed for patent rights for this technology.

Key features of the process are

1)  Cost savings of between 20 and 40 % over conventional alloy systems

2)  Conventional grades of water atomized P/M powders

3)  Calculations that give the correct amount of lubricant, additives and the recommended press to green density range 

4) Special lubricant /additive package premixed to give dispersion and uniform distribution with uniform green density leading to gradient free parts as well as protection of the reactive additives.

5)Conventional blending

6) Conventional pressing 45-55 TSI, with green densities at the high end of conventional technology 

Samples are available and we would propose that you run trails through your furnace to prove this out in your system.

For more information contact:

Apex Advanced Technologies

1-216-898-1595; Email: dennis@apexadvancedtechnologies.com  

