               Cost Effective Copper Infiltration

                      Using Apex Lubricants 

In an effort to communicate effectively the use of Apex lubricants, we would like to offer the following information.  

Copper pricing has risen dramatically over the last year. Reduction in copper infiltration costs, coupled with enhanced mechanical properties, density and dimensional stability are possible with Apex lubricants.      

Apex lubricants, when pressed to the proper conditions, can achieve high green densities of up to 7.4g/cc. By pressing a green compact up to a higher than normal density and achieving near hydrostatic conditions in the compact, very effective copper infiltration can be performed.  When pressing in a near hydrostatic mode the part is not sealed on the surface and the porosity is very fine, but remains interconnected- ideal conditions for copper infiltration. If the base iron compact density is higher than normal then less copper is needed to get a desired final density. This is true for either pre-alloyed or elemental copper powder used as the source of the copper.

Example 10 cc part, 6.8 g/cc, 68 grams, infiltrated to 7.5g/cc, 7 grams of copper used

Ref     density       grams copper      % copper reduction     cost savings/100,000# of parts*

Old       6.8                   7                            0                                       0

Apex    7.0                   5                            29%                                $8,220                                   

Apex    7.1                   4                            43%                                $13,580

Apex    7.2                   3                            57%                                $18,940

Apex    7.3                   2                            71%                                $24,300 

The above data shows the trends. To meet MPIF standard of 8% copper you might consider pressing the green body to 7.1g/cc and infiltrating with 8% copper which would take the part to 7.72g/cc with savings of $3,220 per 100,000# of parts with substantially superior part strength & toughness.

The Apex lubrication system has been applied successfully in copper infiltration applications with densities up to >7.7 g/cc. Let us help you save money.

Apex Advanced Technologies can be contacted at 1-216-898-1595 or

E-mailed at dennis@apexadvancedtechnologies.com 

* Copper was priced at $4.50 per lb, iron was priced at $.48 lb, Apex lubricant addition cost was also taken in to account for these calculations 

