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3D FUSION - NANO Powder  
Direct Metal Sintering System 

Fonon Additive Manufacturing Technologies  
encompass 3D FUSION TECHNOLOGY or 3D Laser  
Metal Sintering (Commonly known as 3D Printing). 
 

 



 

    

Fonon Technologiesô 3D FUSIONÊ or 3D Laser Metal Sintering (3D Printing) process is an emerging 
additive NANO Powder Manufacturing Technology with a presence in numerous industries including 
medical, aerospace and defense.  3D Printing has diverse applications including the manufacturing of 
highly complex geometrics, fast track prototyping, mold fabrication & repair to name a few with new 
emerging technically driven applications in high-tech engineering and electronics.  3D Laser Metal 
Printing is a layered, digitally driven additive manufacturing process that uses high quality focused laser 
energy to fuse metal NANO powders into 3D objects. 

We are a USA manufacturer with over 100 years of in-house laser equipment design expertise.  This core 
competence along with decades of designing and manufacturing laser based systems has enabled our 
first generation of 3D Printers to emerge as the industry standard. 

Equipment Design Consideration 

From standard models to customized 3D Printing Systems, we consult directly with our customers to 
optimize each 3D Printer to meet their unique requirements targeting maximum performance for 
specialized designs, parts and other unique applications.  Our discussions allow customers to minimize 
nano powder consumption, reduce inert gas consumption, optimize throughput verses surface roughness, 
minimize powder residue in the process chamber, define optimal laser power requirements and reduce 
system costs in relation to customer applications (design for a warhead is different from the design of 
medical contact pads mold forms prototyping, even if they have similar horizontal cut dimensions). 

Combined with our extensive experience of integrating Vision Systems into laser equipment, and our 3D 
deep engraving capabilities experience with submicron accuracies of non-dimensional Zero Width Laser 
Cutting TechnologyÊ equipment together with real size shipbuilding laser cutting machines, these 
established proprietary advantages position Fonon Technologies as one of the preferred premium 
suppliers of revolutionary 3D Metal Fusion Systems.  

Typical applications for 3D Laser Metal Printing technology: 

¶ Fabrication of metal molds with sophisticated internal structures 

¶ Functional and market testing of quality production prototypes 

¶ Manufacturing of highly complex geometries 

¶ Manufacturing of customized or individually fitted complex metal parts utilizing specialized NANO 
powder (replacement joints, aero foils, emergency replacement parts) 

¶ Entrance into a new generation of 3D warfare and detonation devices manufacturing for both 
military and civil purposes  

Medical applications 

Early 3D adopters of Laser Metal Printing for medical orthopedics benefit 
significantly from the ability of 3D Laser Metal Printing to manufacture complex 
geometries and structures with high grade NANO powders such as titanium. 
From patient-specific implants to ultimately, volume production of orthopedic 
implants featuring hybrid structures and textures; 3D Laser Metal Printing has the 
potential to unlock manufacturing capabilities that combine free-form shapes and 
intricate lattice structures that improve Osseo integration, leading to much improved 
patient outcomes and reduced operating time-tables. 
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Industrial applications 

From tooling inserts featuring conformal cooling channels to lightweight structures for 
challenging and critical high technology applications, 3D Laser Metal Printing 
significantly reduces the constraints on designers. This design freedom results in 
optimized structures and shapes that would otherwise be constrained by conventional 
processes or the tooling requirements of large volume production. 3D Laser Metal 
Printing helps to reduce lead times, reduce tooling costs and permits the creation of 
designs not previously possible. 

Aerospace applications 

From aero foils to lightweight devices with comprehensive and intricate internal 
structures, 3D Laser Metal Printing significantly reduces the constraints on designers 
in the aerospace industry. 3D Laser Metal Printing helps to open the horizons in 
design, lead times, and tooling costs allowing the creation of structures not previously 
imaginable. 

Military applications 

From warheads and special purpose bullets to quick response spare 
parts for military equipment, 3D Printing opens the way into a new 
generation of warfare and detonation devices manufacturing for both 
military and civil purposes. 3D Printing allows replacing 100ôs of 
warhead components with just a few, achieving intricate designs to 
control explosion patterns, blast directions, and other specifications of 
the warheads for specific applications.  

Fonon's 3D FusionÊ - Direct Laser Metal Sintering  

¶ Fonon's 3D Laser Metal Sintering is a digital additive manufacturing technology that uses a high 
powered laser to fuse fine metallic powders layer by layer to form 3-dimensional parts. 

¶ The process is digitally driven from 3D CAD design files layered every 10 to 100 microns. 

¶ The process then ñprintsò the part by direct laser sintering and fusing a precise technological layer 
of metal powder, deposited evenly above the ñprintingò part by a flat powder dispenser.  Practical 
nano powder layers range from 20 microns to 200 microns, and depend on parts growth range 
(3D printing speed) in compromise to desired quality, surface roughness, and material density.  

¶ Fusion between the layers is ongoing in a tightly controlled inert atmosphere, particularly for 
titanium and other oxygen sensitive metals. Once complete, the part is removed from the process 
chamber and undergoes post processing, including heat treatment, surface finishing and coating 
as per part design specification. 

About Fonon Technologiesô Fusion 3D Printers 

Each 3D Printer features a hermetic laser sintering chamber purged by 
high purity nitrogen, argon or other process gas creating an optimized 
sintering atmosphere, attention to detail is critical for high quality end 
results, in terms of metal density and internal metal quality with no 
oxidation and pores.  It is particularly crucial when building 3D parts with 
highly reactive NANO powders such as titanium, where minimized oxygen 
content is critical.  For non-reactive NANO powders, one can use different 

process gases like nitrogen, argon or even, in some cases CO2 gas. 


