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Addition 1
Metal powder: a strength of long-established European companies

With annual production of 550,000 tonnes, the Swedish company Häganäs considers itself to be the biggest manufacturer of metal powder in the world. Metal powders made from stainless and tool steel, nickel and cobalt alloys are produced for use in the standard metallic additive manufacturing processes, such as binder jetting, laser deposition welding and selective laser melting. Since the additive manufacturing operations of the German powder manufacturer H.C. Starck were taken over, the product portfolio has also included such technology metals as molybdenum, tantalum, niobium and tungsten.
Market researchers like the 3D printing experts at SmarTech Publishing are certain that aluminium alloys have a successful future ahead of them. AlSi10Mg is considered to be one of the materials that is used most frequently for additive manufacturing today – from prototypes to series production. Special aluminium alloys for additive manufacturing, like the scandium-aluminium alloy Scalmalloy, are very strong and as light as aluminium, while they match the stretch properties of titanium – although they are very expensive. Aluminium manufacturers like the Russian company Rosal, the main producer of the precious alloy element scandium, are therefore working on new materials for 3D printing involving a less expensive alloy formulation.
Traditional names from the German and European metals industry can be found on the powder metals market. The Austrian company voestalpine produces the necessary powder metals at its stainless steel subsidiaries Böhler in Austria and Uddeholm in Sweden. Companies like Deutsche Edelstahlwerke, the former Krupp subsidiary VDM Metals, which claims to be world market leader for high-alloy stainless steel and nickel-based alloys, and the long-established stainless steel and special metals company Heraeus also manufacture metal powders.
The steel forging company Rosswag discovered the market for itself four years ago and produces its steel powders itself from forging residue of its 400 different alloys. Last year, Rosswag also announced that it was co-operating with the 3D printer manufacturer SLM Solutions and the stainless steel recycling company Cronimet on the development of special and high-performance alloys for additive manufacturing applications.


Addition 2:
Additive manufacturing with metal

Germany is the leading additive manufacturing (AM) nation. Some of the major manufacturers of 3D printers for direct printing with metal and for indirect printing at foundries.

Germany

EOS: AM with metal and plastic by laser beam melting.
Concept Laser: AM with metal by laser beam melting. Has been a subsidiary of the US industrial conglomerate General Electric since December 2016.
SLM Solutions: AM with metal by laser beam melting.
Trumpf: AM with metal by laser beam melting.
Voxeljet: 3D printers for the production of sand moulds and cores for foundries as well as of plastic models for the investment casting of metal by the lost-wax process.
Exone: At the German location, it is – similar to Voxeljet – a manufacturer of printing systems for sand printing with a bonding agent-based 3D printing technology. The associated company in the USA produces 3D printers for metal printing.
Gefertec: AM by arc welding with wire.

Great Britain

Renishaw: AM with metal by laser beam melting.

USA

3D-Systems: AM via direct metal printing by laser beam melting as well as with plastic and wax (e.g. models and moulds for investment casting).
Stratasys: AM with plastic. First 3D printer for thermoplastic (1994).

Sintering instead of laser melting

Two start-ups from the USA are adopting a different approach than the manufacturers of 3D printing laser systems in additive manufacturing with metal powder. They are opting for sintering of the metal instead of laser melting.

Desktop Metal has been producing 3D printers for metal since 2017. A new system for series additive manufacturing is said to work up to one hundred times faster than comparable 3D laser printers and is supposed to be coming on the market in 2019. The proprietary “Single Pass Jetting” process bonds metal powder that is applied in layers according to the layout specifications using a special bonding system. The finished component is then sintered (“baked”) in a furnace at a high temperature, which gives it its strength properties. In a pilot project using the impeller for a water pump as an example, the company reports that it produced 500 parts in one day. By way of comparison, Desktop Metal says that a current laser-based process could not produce more than 12 impellers per day.
Markforged has been marketing metal powder printers since 2017 like its rival Desktop Metal. A comparable binder sintering process is used. The bonding agent is a plastic that vaporises in the furnace during the sintering operation.

