
Fightingwear, corrosion, galling and fatigue
on stainless steeland titanium alloys 



Expanite®: Who we are

Expanite® Processes: How we do it

Wear and Corrosion ŀŦǘŜǊΧ ¢ŜǎǘƛƴƎ 9ȄǇŀƴƛǘŜ®

Expanite® in various Industries

Agenda



From research to business

ÅExpanite® founded in 2010

Χōǳǘ ŘŜǾŜƭƻǇƳŜƴǘ ƎƻŜǎ ōŀŎƪ ǘƻ нлллΗ 

ÅFirst major customer early 2012

ÅCompany culture driven by being a game-
changer on the following parameters 

ÅSpeed -> Costs

ÅTailoring

ÅCleanliness

ÅExpanite® today

ÅApprox. 30 employees

ÅTreatment centers in 

Denmark, Germany, USA, China & Korea

University 2009

Hillerød2012



Expanite®Processes:

How we do it



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	



Product portfolio

ÅTailoring of four core processes

ÅExpaniteHigh-T

ÅExpaniteLow-T

ÅSuperExpanite® = ExpaniteHigh-T + ExpaniteLow-T

ÅExpaniteHard-Ti

Patent families:
SuperExpanite® WO2012146254
ExpaniteLow-T WO2011009463



The processes

Temperature in vacuum: 1000-1200°C
Fast gas quench
Adds nitrogen
DK: 400 x 400 x 600 mm
DE: 400 x 400 x 1000 mm
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Treatment: ExpaniteHigh-T
Case Depth High-T: 0.55 mm
Surface hardness: 750 HV0.3

12.5Cr-0.12C-(1.5Mn+1.0Si max) ςAISI410

ExpaniteHigh-T process ςmartensitic example



The processes

Temperature in atmospheric environment: 
380 ς470°C
Adds nitrogen and carbon in solid solution
DK: 600 x 600 x 900 mm
DE: 400 x 400 x 1.000 mm



The ExpaniteLow-T process

CrN

Too high temperature
ςcorrosion resistance lost!

Expanded austenite

Low temperature
ςsupersaturated solid 

solution



N + C
or

C only

Up to 35-40µm

Up to 1500HV

The ExpaniteLow-T process, schematically
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The processes



ExpaniteHard-Ti

ÅTemperatures in vacuum: < 800°C

ÅDiffusion processwithout titanium nitrides

ÅApplication possibilities: 

ÅAlloyed titanium e.g. Grade 5

ÅPure titanium e.g. Grade 2

ÅSurface hardness: ca. 1.000 HV

ÅCase depth: 10-50µm



Wear and 
/ƻǊǊƻǎƛƻƴ ŀŦǘŜǊΧΦΦ

Testing Expanite



Improved wear resistance

Duplex 2205

Knifes used to cut enzyme powder

Accelerated wear without 
Expanite® hardening

Unusedknife

Used knife 
without Expanite

Usedknife with 
Expanite



²ƘŀǘΩǎ ǳƴƛǉǳŜ -> 125x wear resistance
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ñSuperExpaniteò tests: worn plane surfaces 

 

Figure 17 : Worn surface on ñSuperExpaniteò plane ï test #1. 

  

Õm

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Longueur = 3.99 mm  Pt = 4.19 Õm  Echelle = 10.0 Õm

0 0.5 1 1.5 2 2.5 3 3.5 mm

Õm

-6

-5

-4

-3

-2

-1

0

1

2

3

Profondeur maximum 3.38 Õm Surface du trou 664 ÕmĮ

Hauteur maximum 0.306 Õm Surface repouss®e 2.39 ÕmĮ

Un treated reference

SuperExpanite hardened

ASTM G133 wear test on AISI316
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Figure 15 : Figure 16 : Worn surface on reference stainless steel plane ï test #3. 
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Conclusion: 125 times less wear on 
SuperExpanite treated plane surface



²ƘŀǘΩǎ ǳƴƛǉǳŜ -> new standards in galling resistance

Owner	of	Bud	Labs:	ά..has	never	seen	anything	perform	so	
well	on	316	in	his	15	years	of	tribology	testingέ

Untreated	vs.	untreated

34bar 68bar 138bar
2758bar 344bar 138bar

SuperExpanite	vs.	SuperExpanite

Above	yield	strength	!

ASTM G98 galling test on AISI316
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