The Elimination of Staining on the Surface of Parts using Apex Superlube®

Many parts makers have experienced brown stains on the surface of their parts. This is particularly troublesome since all physical parameters can be in specifications such as size, tolerance and physical properties. The brown stain can be very transparent similar to a coffee stain to severe with some surface roughness. The customer takes one look at the part and rejects it due to these stains on the surface. The fundamental cause of the stains is lubricant that melted, came to the surface and then vaporized. During the process of vaporization, some of the lubricant is carburized on the surface of the part. The problem is really caused by insufficient gas flow around and over the part to vaporize the lubricant as fast as it migrates to the surface. Some of the options are to cut back on the furnace throughput, increase gas flow or add equipment to the furnace to aid in circulation or lube burn off. All of these options are expensive.

A more in depth look at the problem starts with the inherent nature of conventional lubricants. Conventional lubricants, such as Acrawax have a narrow melt point 141°-145° C or 286°-293°F and a narrow decomposition range of 204°- 360°C or 400°-680° F. When the part reaches 286°F liquid will start migrating to the surface by capillary action. When the temperature reaches to ~400° F this liquid will start to volatize and be carried away in the gas stream. Most of the liquid could be at the part surface before any significant quantity is vaporized. The faster the temperature ramps up the more likely the problem of staining can occur. The more shielded from gas flow in an area such as inside of holes, or between large flat parts that are stacked, the more likely the problem is to occur.

Apex Superlube® can eliminate staining. Apex Superlube® has a wide melt range and a decomposition temperature range of 193-482°C or 380-900°F which is significantly wider than other conventional lubricants. Apex Superlube® is also used at 40 -60% lower concentrations than conventional lubricants. These two factors coupled together have the effect of significantly (60-70%) less liquid/gas trying to escape at any one time. The effect of significantly less gas trying to escape at any one time can make a large difference and eliminates the root cause of staining, liquid remaining on the surface of the part for too long. 

Conclusion

1) Apex Superlube® can eliminate staining and has proven to be able to solve this problem on a wide variety of production parts.
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