 Apex Superlube® verses Warm/Hot Compaction

There are many technologies that use warm die, warm to hot powder plus warm to hot dies. The claims are increased density, usually about 0.1g/cc. These technologies are based on coating each metal particle with a lubricant additive mix where the lubricant acts as a binder for the additives (Cu, Ni, C etc). This appears to be a reasonable approach, lubricant levels are reduced, density does increase and uniformity of the additives is good. Some of the pitfalls could be; size limitation, complexity limitation, properties not increasing proportional to density, heating equipment failure, cost and process capability.

Let’s explore these pitfalls compared to Apex Superlube® which turns to a vicious liquid during compaction and is pressed to the die wall as result of collapsing of the pores. Apex Superlube® is typically used at 0.4% or less for high density applications

1) Size/complexity in general the bigger or more complex the part the more difficult it is to make warm compaction work. Warm/hot compactions are dependent on melting lubricant at the die wall powder interface. Apex Superlube® is moving from inside of the part to the die wall, therefore complexity or size is not an issue. The warm/hot technologies are heating the die /powder with the hope that you get the controls and design of the heating system to function to get heat into the part a sufficient depth to melt the lubricant and get good ejection. 

2) Equipment failures such as thermocouples, heating elements and controls can cause numerous problems ranging from tool breakage to parts cracking to parts having low density and the resulting lack of properties. Apex Superlube® is dependent on shear stress of which speed and stress on the lubricant between the metal particles are the primary variables; both are direct contributions from the energy of pressing.

3) Warm/hot compactions achieve density by increasing lubricity at the die wall and therefore allowing force to be transmitted to the powder compact. Density is a result of this process. Apex Superlube® mechanism has the lubricant moving from the inside out. You therefore have lubrication at the die wall that gives the transmission of energy to the powder and you also have side to side movement as metal particles rearrange themselves to give best fit. These two mechanisms together give superior densitification and also give superior physical properties. Tensile, hardness and fatigue all improve with Apex Superlube®. Fatigue has been reported to be15-20 % improvement. These properties are a result of best fit of metal particles and the resulting minimization of pores as well as uniformity of pore structure.

4) The cost of warm/hot compaction is reported to be 3-5 cents per pound increase over a conventional add mix formulation. Apex Superlube® costs 2.5-3 cents per pound increase over a conventional add mix formulation. 

5) Process capability is reported to be significantly improved using Apex Superlube®. Startup, scrap handling and process speed are all reported to be faster and easier.
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