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From research to business

• Expanite founded in 2010 by

• Prof. Marcel Somers

• Ph.D. Thomas L. Christiansen

• Ph.D. Thomas Strabo Hummelshøj

…but development goes back to 2000! 

• First major customer early 2012

• Company culture driven by being a game-

changer on the following parameters 

• Speed

• Tailoring

• Cleanliness

• On-site

University anno 2009

Hillerød ultimo 2012



Expanite as of January 2019

• Primary facility (600m2) in Hillerød, Denmark

• R&D facility incl. lab and experimental furnaces

• Expanite Treatment Center for production

• US treatment facility near Cleveland, Ohio

• German treatment facility near Stuttgart

• Chinese facility near Shanghai

• All sites are ISO9001:2015 certified

• 2x yearly growth since 2013

• Approx. 26 employees



Strategy

• Two pillars for growth

• Expanite Treatment Centers

• Establish a global chain of treatment centers to service small to large size customers.

• Key benefits are lead-time and quality

• On-site installations

• Install (standard) furnace with Expanite license for larger customers and or those customers who sees 

hardening as strategically important to their business

• Key benefits are lead-time and cost-savings due to reduced work-in-progress and logistics



Goes beyond the surface to reduce lead time and costs



EXPANITE
3 Challenges

This is how we do it



Challenge no 1 – passive oxide layer

Expanite patent

N + C not able to 

penetrate oxide layer

Expanite gas process 

removes oxide layer

N + C is now able to 

enter material



Challenge no 2 – Temperatures

CrN

Too high temperature

– corrosion resistance lost!

Expanded austenite

Low temperature

– supersaturated solid 

solution



Challenge no 3 – Stabil Process = accurate control…

. . . %

Use a gaseous process !

Changing thermodynamical parameters



What is Expanite?

A technology 
= 

process/recipe 
= 

time + temperature + pressure + gas flow + surface physics & chemistry in a furnace
=

a gas-based diffusion process

N + C not able to 

penetrate oxide layer 

Expanite gas process 

removes oxide layer 

N + C is now able to 

enter material 



What’s unique?
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Micrographs & hardness profile of part in AISI316

ISO9227 168hr salt spray

Improving hardness and in the same time

improving/restoring corrosion resistance 

beyond what the market previously has seen



What’s unique?

Accurate control
• Tailoring

• Scalable

• Clean

• Fast & Cost effective

Bulk-ware treatment
• Homogenous 

hardening

• No post cleaning

• Bulk treatment 

. . .

Identical temperature and time – only increasing gas potential



Product portfolio

• Tailoring of four core processes

• ExpaniteHigh-T

• ExpaniteLow-T

• SuperExpanite = ExpaniteHigh-T + ExpaniteLow-T

• ExpaniteHard-Ti

• Other services include

• Material recommendation/selection

• Implementation & quality control of Expanite 



The processes
Temperature in vacuum: 1000-1200C

Fast gas quench

Adds nitrogen

DK: 400x400x600 

DE: 400x400x1000



Transgranular

Cellular

Grain Boundary

Cr2N

γ

χ

η

ExpaniteHigh-T

Nitrogen in solid 

solution



Transgranular

Cellular

Grain Boundary

Cr2N

γ

χ

η

ExpaniteHigh-T

Critical range!!
ExpaniteHigh-T applies 

special gas quench for 

high interstitial 

contents

High pressure N2

quench can impair the 

corrosion resistance!!



Conventional Solution Nitriding
N2 cooling compromise corrosion resistance 

Expanite patent

N2 cooling gas

Not N2 cooling gas

Surface decorated with 

fine surface nitrides



Martensitic stainless steel

ExpaniteHigh-T Hardness and corrosion 

resistance increase!

Duplex stainless steel

Austenite + ferrite

Expanded austenite

Carbon martensite

Nitrogen martensite



Martensitic stainless steel 
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Treatment: ExpaniteHigh-T

Case Depth High-T: 0.55 mm

Surface hardness: 950 HV0.3

12.5Cr-0.12C-(1.5Mn+1.0Si max)



The processes
Temperature in atmospheric environment: 

380-470C

Adds nitrogen and carbon in solid solution

DK: 600x600x1000

DE: 800x800x1000



Carbon and nitrogen – a smooth profile 

N

C



The processes



Wear and 
Corrosion after…..

Testing Expanite



The pain…and the solution! 
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ASTM G133 wear test performed on AISI 316 stainless 
steel with and without “SuperExpanite” surface 
hardening treatment

Lubrication: none

Ceramic silicon nitride ball

Force: 25N

Total sliding distance: 100m

 



Main conclusion: 125 times less wear on SuperExpanite treated plane surface



ASTM G98 galling resistance test on EN 1.4401/AISI 316 
Non-treated 316 vs. 316 reference SuperExpanite vs. SuperExpanite

Non-treated Expanite-treated

0.5 ksi + no

1 ksi + no

2 ksi + no

5 ksi + no

… … …

40 ksi + no



“I haven’t seen such a solution to galling on 

316 in my 15+ years of tribology testing” 

–Steven Budinski Owner/ Bud Labs

Don’t just take our words for it
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Improved corrosion resistance
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ExpaniteHard-Ti



Product portfolio – a closer look at ExpaniteHard-Ti

ExpaniteHard-Ti



ExpaniteHard-Ti

• Gas process <800C

• Adds oxygen; no titanium-nitrides

• Can be used for: 

• Alloyed titanium e.g. grade 5

• Pure titanium e.g. grade 2

• Surface hardness: approx. 1000HV

• Case depth: 10-50µm



Applications: Watch in titanium

• What: all exterior parts (case, bezel, bracelet, 

back, buckle) from Swiss watch brand Horage

• Part are made in titanium grade 5 and then 

hardened by Expanite (ExpaniteHard-Ti); 30µm 

and approx. 1000HV. 

• Benefits:  

• Unique product with virtually unscratchable surface!





A little summery :

Short process time
Cleaner
Bulk wear
Cost effective

Improving hardness and in the same time 
Improving/restoring corrosion resistance
Improving wear, galling or corrosion

That’s why The future is gas-based diffusion


