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Facilities 
 

USA 

 

151 Progress Dr., Manchester, CT 06042                   
   

   

China 

 

Yizhuang (Beijing Economic and Technological Development Area) 

 

1st floor A1, Zhong Hui Mansion 
No. 3 Disheng Middle Rd., BDA, Beijing 100176  
                    



  

  
  

  

                                18,000 sq ft Facility – Manchester 

      Inventory, Heavy Mfg, Lab 



  

  
  

  

Beijing Sales Rep Facility 
 

                    



  

  
  

  
Highlights 



  

  
  

  

Award Highlights 

2001 R&D Magazine  - R&D 100 Award – NanoxTM 2613 

2002-2005  Deloitte & Touche Fast 50 Awards (Inframat) 

2002-2003  Deloitte & Touche Fast 50 Awards (US Nanocorp) 

2003 Deloitte & Touche Fast 500 Award (US Nanocorp) 

2004 World Economic Forum – Technology Pioneer (Reisner) 

2004 Forbes Magazine feature article (June 21) 

 

 

 
 

 

 

 

 

 

 

  



  

  
  

  

Collaboration Highlights 

ARCI-Inframat SPPS Centre Inaugural Ceremony on 

January 17, 2009 in Hyderabad, India.  ARCI is the 

International Advanced Research Centre for Powder 

Metallurgy & New Materials. 



  

  
  

  

Collaboration Highlights 

“Big-5” orthopedics company engages Inframat (2007) to 

develop dense ceramic nanocoatings for hip/knee joints to 

increase service life from 12 to 25 years. 



  

  
  

  
Core Technologies 



  

  
  

  

Core Enabling Technologies 

Low-Cost Wet Chemistry Synthesis 

 of Nanomaterials 

•$25 Million Customer Financing (NGI) 

•24 Patents Issued, >30 Pending 

Thermal Spray and Electrodeposition 

 of Nanostructured Coatings  
 



  

  
  

  
Thermal Spray Nanocoatings 



  

  
  

  

20   m m 

5 - 20 nm 

particles 

reconstituted sprayable form 

5 - 50 nm 

particles 

non-agglomerated 

5 - 50 nm  

particles 

loosely agglomerated 

  hollow shell agglomerates 

  30 mm 

 Inframat’s Nanopowder Feedstock  

        Precursors & Reconstitution 



  

  
  

  

Thermal Spray of Powder 

Synthesized 

Powder 

Reconstituted 

Feedstock 

Nanocoated Component 

Thermal Spray of Nanopowder Feedstocks 



  

  
  

  

A b i l i t y   t o   w i t h s t a n d 
h i g h e r   b e n d i n g   strains t 

NanoxTM S2600S series (alumina based)  

Increased bond strength 

Conventional:      ~ 2,000 psi 

Nanostructured:  ~ 8,000 psi 
Improved grindability 



  

  
  

  

Al2O3/TiO2  

Nanocoating 

Superior Properties: 

Cup Test, Bend Test, Abrasive Wear 

       1 inch 

Commercial 

Metco 130 
Nanocoating 

Cup Test:  Superior Adhesion and Crack Resistance 

  

  

  

Commercial  

Metco 130 

Nanocoating 

Superior Abrasive Wear Resistance 

0   

0.01   

0.02   

0.03   

Metco -130 

Coating 

Al2O3/TiO2  

Nanocoating 

Bend Test:  Superior Adhesion, Toughness 

and  Crack resistance 

       1 inch 

Conventional Coating spalled 

Nanocoating has no spallation 

Nanocoating has increased wear resistance 

Nanocoating has no cracks in Cup test 



  

  
  

  

Wear Surfaces of Al2O3/TiO2 Nanocoatings 

SEM micrograph of worn surface of Metco 130 

coating.  Note: large “plate like” pieces were 

removed by wear resulting in grain “pull-out.”  

SEM micrograph of worn surface of Al2O3/ TiO2 

nanocoating. Smaller pieces were removed 

resulting in polishing of the coating surface.   

Metco 130 

Scratched  

surface 

Metco 130 

Abraded  

surface 

Al2O3/TiO2 

Nanocoating 

Scratched  

surface 

Abraded  

surface 

Al2O3/TiO2 

Nanocoating 



  

  
  

  

Wear and Impact Resistance, Ductility 
Navy Certified – MIL–STD–1687a 

 

Commercial Nanocoatings family  

NanoxTM,  Nanalloy ®, InfralloyTM 

  

90o bend 

NanoxTM – Ceramic Nanocoating 

Inframat ® has Real Nano Products ! 

“used in 150 

applications….” 

U.S. Navy 



  

  
  

  

Conventional ceramic coatings show scoring (above) 

 Ceramic nanocoatings – no scoring (5 years service) 

Navy - dry dock evaluation 

      of minesweeper propulsion shafts 



  

  
  

  



  

  
  

  

NanoxTM S2600S series ( Al2O3 - TiO2 )  
 

Ductility Unprecedented for ceramics! -  

90° Substrate Bend 

Thermal Spray Nanocoatings 



  

  
  

  



  

  
  

  

When was the last time you broke a drill bit? 
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We all can benefit from Nano Coatings ! 



  

  
  

  

Thermal Spray Feedstock Production 

Spray Driers, Belt Furnaces, 

and Rotary Furnaces used for 

volume production  



  

  
  

  

Gear & Roller Application  

• Printing roller 

• Steel mill sink rollers 

• Gear, seat, shoulder 

• Piston, pump, valve 

• High hardness >1,200 

• Low stress 

• High strain tolerance 

• Strong bond strength 

• Homogeneity 

• Good finishing  



  

  
  

  

Inframat’s China Team  
with coated sink roller 



  

  
  

  

Into the Future, What’s Next ? 

 

Inframat ® has a revolutionary approach  

to thermal spray coatings using a  

Solution Plasma Spray (SPSTM) process 

 

•Replace Powder with Solution 

 



  

  
  

  

    Thermal Spray Nanocoatings - 
 

   Solution Plasma Spray Process 
 

+ 

+ 

- 
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Temperature 
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Delivery System v2.0 

http://www.inframat.com/SPS.htm
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Thermal Cyclic Life Comparison 

for Different Types Of TBCs 
(Nominal Thickness TBCs 12 mils) 

Thermal Cycle: 1121°C/1 hour 

(#): number of Tested Samples 
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SPS Performance and Cost Analysis 



  

  
  

  
Electrodeposition Nanocoatings 
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Electroplated Nanocoatings for  

Transmission Gear Surfaces 



  

  
  

  

• Navy contract $850,000 

• Indy Car gearbox application 

• Dreyer & Reinbold Racing (Carmel, IN) 

• Current range is 800-1500 miles (may add another 1,000) 

• Opportunity to access  

  Newman-Haas Racing (Chicago), Hewland Transmission 

 

Solid Lubricant Coatings for Race Car 

      Transmission Gears 



  

  
  

  

• Inframat – Developed nano-composite  

to capture As/Pb - spray dried powders  

Owner of the patents 

 

• MetaMateria – Developed porous ceramic that holds 

desirable nano-materials  

– Made as granules or in monolith shapes  

– High interconnected porosity to allow hydraulic flow 



  

  
  

  

Inframat  High Surface Area Nano Media  

for sorption of Arsenic & Lead 

 
• Use MnO2  to oxidize As (III) to As(V) 

• Use Nano-iron (FeOOH) to capture As(V) 
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IMC F2O3-MnO2 at pH 7.5 

GFH at pH 7.5 

EBCT = 0.5 min, 

 Media:40 x60 mesh in 4.0 cm3 column 

Breakthrough 
versus GFH Iron Precipitate  

Nano lasts 50% Longer 



  

  
  

  

Inframat  (“IMC”) - MetaMateria Technologies (“MMT”) 

Joint Development for Commercial Media 

•Based on low cost Iron Foam made commercially by MMT  

•Ideal platform to hold active materials 

•Matrix is a highly porous ceramic (15 m2/g) 

•Nano oxide crystals of manganese/iron (MnO2/Fe2O3) 

  grown on surface (>70 m2/g) 

•High capacity for removal of As+5 and As+3 

•Anticipate ~ $2-4 / lb in volume production 

•Anticipate ~ $60-125 / ft 3 in volume production 

assuming rdisk = 0.5 g / cm3 (31.2 lb / ft3)  



  

  
  

  

  

Plasma sprayed FeS2 cathode             Demonstration of flexibility 

Don’t try this at Home! 



  

  
  

  

Nanomaterials Commercialization Issues 

 
•Materials Technology Development Slow 

•End-User Validation-Verification Process Slow 

•Beware the Dreaded “C” Word – Commoditization 
 

but… 
 

•Products become Embedded* and Critical* 

•Products can have Very Long Lifetime 

 
*James Moore, The Death of Competition 



  

  
  

  

8/25/11 7/30/08  

Bionanotechnology: Global Prospects 

Bionanotechnology: Global Prospects II 

Aquananotechnology: Global Prospects 

 
David E. Reisner, Editor 

Shameless plug ! 

 


