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Organization Introduction

LSN Diffusion is a leading specialist manufacturer of atomized metallic thermal spray powders which, can be supplied as either Nickel, Iron or even Cobalt based.  The powders are primarily used for hard surfacing, high temperature brazing and recently our material can now be manufactured for hipping and laser additive applications all with various particle size distributions and chemical compositions depending on customers final application.  LSN customer base include industries such as: Glass, Dental, Automotive and Aerospace therefore all material must be of a high quality.

Nickel-based alloys both for hard-facing and brazing applications make-up the majority of the alloys produced (approximately 80%).  These alloys are assembled (similar to a cake recipe) then melted using induction coil furnace technology and atomised in a medium of either nitrogen or water.  Material is then sieved into various fractions dependent upon the application requirement and sent to laboratory for final inspection and certification.

Metallic powders are currently produced using the following methodologies:

· Hybrid atomization (nitrogen atomised, wet collect)
· Dry gas atomization (nitrogen atomised, dry collect) - exotic alloys!!
· Water atomisation (water atomized, wet collect)


Aims and Objectives for My Chosen Dissertation/Project:

From late 2022 energy costs have risen sharply within the organisation which, has the knock-on effect on the costs of the product being produced.  For example, both electricity and nitrogen costs have increased by nearly fifty percent which, in some cases cannot be passed onto the customer.  Therefore, much emphasis is now on to reduce internal costs of the organisation to produce products will lower manufacturing costs to stay competitive in the marketplace.  Nitrogen alone makes up approximately ~80% of energy consumed for the atomization of alloy powders, however, recently in 2023 costs have increased further still by nearly forty percent therefore, the total costs associated with purchasing nitrogen has virtually doubled.

[bookmark: _Hlk145848834]This dissertation, therefore, aims to explore and consider an alternative atomizing methodology such as, “water Atomization” in order to save and reduce gas costs by producing such a “general” hard-facing self-fluxing nickel-based alloys with little or no detriment to customer application and of the material quality deposition.  This project alone has the potential to save 10’s of thousands of £’s per annum on energy costs!

A particular product which, is currently manufactured by the hybrid route (gas atomised using nitrogen and collected into water) is applied by customers in the North America.  The material is applied by plasma-weld application as a general hard-surfacing to coating to oil-drill shafts for the oil exploration industry which, is predominantly in the oil fields of Texas.   

Sales of this material exceed ~18,000 kg of product per annum with a yield of ~18% therefore, multiple thousands of kgs are needed to be atomized.  This project will “also” examine hybrid v water methodology in regards, to yield in an attempt to also reducing the number of melts required which, in turn reduces the electricity consumption as well as the gas as mentioned.

This dissertation will explore the following areas:
1. Morphology in regards, to particle shape (hybrid v water).
2. Production costs comparison between water and hybrid methodology.
3. Hollow particle count of both methodologies.
4. Grain structure of both atomizing methodologies.
5. “As atomized” theoretical yield of water atomized produced material.
6. “As atomized” theoretical yield of hybrid atomized produced material.
7. Finished powder yields of both atomizing mediums.
8. Customers application requirements.

The operational costs of these three atomizing methods have somewhat varying costs.  The cheapest option to produce atomized powder would be the water atomized route however, there are limitations which, will be evaluated.  This is followed by the hybrid route which, using nitrogen although, various head designs can be used to reduce this cost subject to the specification of the manufactured product.  The dry gas system ultimately used the most gas consumption which, is used for “exotic” and other metallic powders whereby oxidation may be an issue. 
Typical atomising gas costs:
	Water Atomization Wet Collect
	~£100 per 350kg Melt

	Hybrid Gas Atomization Water Collect
	~£170 per 350kg Melt

	Dry Gas Atomization Dry Collect
	~£200 per 350kg Melt
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