Apex Superlube® and Large Complicated Parts

for improved Ejection and Crack Resistance
It has been one of the challenges in the P/M industry to make large, complex parts.  This report describes the use of Apex Superlube ® in the pressing of large complicated multi-level parts heavier than 2 pounds.  Parts of this kind not only require larger presses with sophisticated controls and multiple motions, there are also fill uniformity issues, ejection issues and final part cracks.

Assuming all of the mechanical issues are solvable – and they seem to be with the larger more sophisticated presses – it then comes down to making such a part reliably, in high volume runs and getting good compactability with low ejection forces for crack free parts.  The majority of the large complicated parts are pressed in densities of 6.9 to 7.1 g/cm³.  However, the trend is toward higher density and parts – some as high as 7.35g/cc.

Apex Advanced Technologies has developed the methodology of optimizing blend  formulations based on volume at target density.  This methodology has demonstrated, through testing, that as 100% volume is approached, ejection improves exponentially.  Ideally, 98-99.5 % volume is targeted, which will produce excellent results while maintaining a safety cushion to avoid over-compaction.  With better process control it is more likely the volume to 99-99.5% can be set for optimum ejection forces.

Apex Advanced Technologies was asked to try to work on a three level 6.5 pound part.  All O.D surfaces were to have splines.  The goal was to improve crack resistance and lower the ejection forces.  Calculations were made which determined that 0.4% Superlube ® and 0.35% Enhancer ST were needed to get the formula to 99% volume at 7.0 g/cc.  The 0.4% Superlube ® is sufficient to make a part of this size with its complex geometry. It’s  this component that transforms from a solid to a mobile, viscous liquid. The 0.35% Enhancer ST was added to get the volume up to 99%.  This component deforms during compaction causing the mobile component (Superlube ®) to be forced to the die wall.  The Enhancer ST also increases green strength.  A 50% reduction in ejection force was recorded over material containing 0.75% Kenolube. Lab data illustrated a ~30-35 % increase in green strength with the Apex Advanced Technologies formula over that using Kenolube.  Spline chipping was also eliminated during the trial run. 

Conclusions:

1) A calculated formula with Superlube ® can significantly reduce ejection forces over a premium lubricant

2) Green Strength can be significantly improved leading to fewer defects, cracks and chipping of edges.

3) Compaction force will remain approximately the same in the 7.0g/cc range.  With higher densities, compaction forces can be reduced up to 25% 

4) The same calculations and approach can be followed for any size part with good results. Large complicated parts up to 7.35 g/cc have been made following this same approach.
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