The Elimination of Blistering in Nickel Containing P/M parts

Using Apex Superlube® 

Many part makers have experienced small blisters on the surface of their parts after sintering with formulations containing Nickel. Often, adjustments are made to the sintering furnace by changing the loading, slowing down or adjusting the temperatures and the problem goes away only to return another day. The fundamental cause of blisters is gas pockets that form subsurface and escape by blowing out. The result is a small pock resulting in the appearance of a blister. 

Nickel accelerates the decomposition of the lubricant, which is why Nickel containing formulations are the most sensitive to this problem. Acrawax has a decomposition temperature range of~ 400- 680°F, Zinc Stearate has a decomposition range of ~575-700°F. As Nickel accelerates decomposition, in effect the range is narrowed, in turn causing more gas to want to escape in a shorter period of time- the fundamental cause of the problem.

 The second contributing cause is a canning effect at the surface of the part. Canning results in smearing the metal at the surface in effect closing the surface pores and gives the part an appearance of being in a can. Canning can be minimized by an effective lubricant. This canning effect makes a part with Nickel more prone to blistering since it’s more difficult to have an easy escape path for the gas to exit the part.

Apex Superlube® can eliminate both of these causes. Apex Superlube® has a decomposition temperature range of 380-900°F significantly wider than other conventional lubricants. Apex Superlube® is also used at lower concentrations (40-60% less) than conventional lubricants. These two factors coupled together have the effect of significantly less gas trying to escape at any one time, 60-70% less. Nickel, in theory will also cause Apex Superlube® to decompose faster, but on a relative basis with  the temperature range being wider and level of use lower, the effect of significantly less gas trying to escape at any one time can make a large difference. Apex Superlube® can also eliminate the canning effect. With a calculated formula this lubricant achieves semi- hydrostatic conditions. These conditions along with excellent lubrication can eliminate canning and keep the pore surface open. This makes the pore structure open and allows for easy gas escape, resulting in no blisters.

Conclusions

1) Apex Superlube® can eliminate blistering in Nickel containing parts by lowering the volume of gas exiting the part at any one time

2) Apex Superlube® can eliminate blistering by eliminating the canning effect at the surface of the part allowing gas to exit the part easily.
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