Background 

The usage of the thermal spray composite alloy PS304, has potential to grow if it overcomes some technical and economic barriers.  One technical difficulty is that the current method of producing the fluoride powder, crushing, produces an irregular morphology, which is not optimal for thermal spraying.  In addition, the yield of thermal spray grade powder (approximately 40 to 100 microns) from the crushing operation is low.  Thus, improvements in the morphology and manufacturing cost for the fluoride powder are needed.

It has been shown that gas atomization can be used to produce fluoride powder directly from the melt.  Preliminary trials have shown that the atomized powder has superior morphology (primarily rounded) and has relatively good yields.  However, additional testing is necessary to optimize the gas atomization parameters and explore scaling up the process.

The intent of this contract is a means to further investigate the production of fluoride powder by gas atomization.

Objectives and Methods

The principal goals of this project are to improve the product and reduce its cost.  An improvement in the product, rounded morphology, has been realized by the use of gas atomization.  The cost of producing this powder on a production scale shall be investigated.  Two salient unknowns are:  1) the effect of the various atomization parameters on the yield of the powder, and 2) how this technique scales up.
Investigating the effects of the various parameters will lead to an optimized process.  These tests shall be performed on a small scale to minimize costs and time.  Once a more optimized set of parameters is found the production rate (rate of material processing) must be increased significantly to provide information on how this process scales up.

A small-scale research quality gas atomization system is available for testing the pertient atomization parameters on the yield of thermal spray grade powder.  This system has the capability to operate over a wide range of parameters, configuration, and scale of operation.  This apparatus shall be utilized to test these parameters as summarized below:

The primary process parameters for gas atomization are:
1. gas pressure

2. melt flow rate (and water to melt mass flow rate ratio),

3. melt superheat

These tests shall be performed under constant melt superheat.

The as-atomized powder shall be examined by sieve and Microtrac (laser diffraction) analysis to characterize the particle size distribution.  Sample of each run shall be classified to a typical thermal spray particle size range and also and expanded range (more fines).  A use of an expanded particle size range (with respect to conventionally crushed material) is possible due to the increased flowability of the rounded atomized powder.  These samples shall be subjected to standard flow rate tests (i.e. Hall Flow Rate test) and also examined for morphology quality by SEM analysis.

Period of Performance

The period of performance shall be 10 weeks from the date of the contract award.
