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BEYOND THE SURFACE University 2009

From research to business

A Expanite® founded in 2010 Hillergd 2012
Xodzi RS@St2LYSyd 325z [ 48T

A First major customer early 2012

A Company culture driven by being a game 4
changer on the following parameters
A Speed> Costs

A Tailoring
A Cleanliness

A Expanite® today
A Approx. 30 employees
A Treatment centers in

Denmark, Germany, USA, China & Korea
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What is Expanite®?

A technology

process/recipe Carbon/Nitrogen =
= Metal @
time + temperature + pressure + gas flow + surface physics & chemistry in a furnace

a gasbased diffusion process
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Product portfolio

A Tailoring of four core processes
A ExpaniteHighr
A ExpaniteLowT
A SuperExpanit® = ExpaniteHigh + ExpaniteLov
A ExpaniteHareTi

Patentfamilies
SuperExpanit® W02012146254
ExpaniteLowl W02011009463

Whatever your stainless steel alloy,
there is always an Expanite solution

AUSTENITIC*
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The processes

Temperature in vacuum: 106120C°C
Fast gas quench

Adds nitrogen

DK: 400 x 400 x 600 mm

DE: 400 x 400 x 1000 mm

ALLOY

PROCESS

ExpaniteHigh-T

AUSTENITIC*

SuperExpanite
ExpaniteHigh-T

A high-temperature solution-nitriding process pushing nitro-
gen deep into the bulk material. This re-establishes the core
hardness of the material, which creates a unique load-bearing
capacity and secures corrosion resistance second-to-none.

SuperExpanite
ExpaniteHigh-T

Benefit:
Get all the best things of annealing while maintaining core hard-
ness and increasing corrosion resistance.

SuperExpanite
ExpaniteHigh-T
ExpaniteLow-T

A
High-T

MARTENSITIC*

SuperExpanite
ExpaniteHigh-T

250-750HV*

Hardness

500-1000pm*

»
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* Including precipitation hardenable steels
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ExpaniteHigh T processc martensitic example

12.5Cr0.12C(1.5Mn+1.0Si maxg AlSI410

Treatment:ExpaniteHighr
Case Depth Higl: 0.55 mm
Surface hardness: 750 HVO0.3
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The processes

Temperature in atmospheric environment
380¢ 470°C

Adds nitrogen and carbon in solid solutio
DK: 600 x 608 900mm

DE: 400 x 400 x 1.000 mm

ALLOY

PROCESS

ExpaniteLow-T

AUSTENITIC*

SuperExpanite
ExpaniteHigh-T

A low-temperature nitrocarburizing process, by which a
double hardened zone containing nitrogen and carbon is
established. Nitrogen adds increased surface hardness while
carbon bridges the gap to the softer core. A smooth hardness
profile is tailored!

SuperExpanite
ExpaniteHigh-T

Benefit:
Controlled surface hardness between 1000-1500HV.

SuperExpanite
ExpaniteHigh-T
ExpaniteLow-T

Nitrogen

1000-1500HV* Carbon

MARTENSITIC*

SuperExpanite
ExpaniteHigh-T

Hardness

5-35pm*

* Including precipitation hardenable steels
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TheExpanitd_ow-T process

Too high temperature | * & Low temperature |
C corrosion resistance lost q supersatu_rated solid
solution
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The Expaniteow-T process, schematically

Up to 1500HV ' ‘
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The processes

ALLOY PROCESS

AUSTENITIC* SuperExpanite
ExpaniteHigh-T

SuperExpanite
ExpaniteHigh-T

/

SuperExpanite
ExpaniteHigh-T
ExpaniteLow-T

/

MARTENSITIC* SuperFXpanite
ExpaniteHigh-T

* Including precipitation hardenable steels

SuperExpanite

By combining the ExpaniteHigh-T and ExpaniteLow-T process-
es you get a previously unseen surface hardness founded on
top of a bulk material, which has very strong loadbearing ca-
pacity. Superior corrosion, wear and fatigue properties is the
outcome - SuperExpanite is simply setting new standards for
what can be achieved by surface-hardening stainless steel.

Benefit:
Superior corrosion, wear, scratch and fatigue properties.

A
1000-1500HV* Low-T
High-T

Hardness

500-1000pm*

»
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Standard solution

Hardness profile
Case dapth of approx. 30pm and surface Kardness of approx. 930HVD.0%

ExpaniteHard-Ti .

800

700

A Temperatures in vacuum: < 8@ -
500

A Diffusionprocesswithout titanium nitrides 400

A Application possibilities: 300
200
A Alloyed titanium e.g. Grade 5 o = pr = o =

A Pure titanium e.g. Grade 2
A Surface hardnessa. 1.000 HV
A Case depthi0-50um

p TITANIUM
i
i
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Improved wear resistance

Unusedknife

% Duplex 2205

| W
L
% Knifes used to cut enzyme powder ~ Used knife .

without Expanite

% Accelerated wear without
Expanite® hardening

Usedknife with
Expanite
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ASTM G133 wear test on AlSI316 Un treated reference
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Conclusion: 125 times less wear on
SuperExpanite treated plane surface
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2 K| 0 Qa ->dagwisliandd&rds in galling resistanc

ASTM G98 galling test on AlSI316

Untreated vs. untreated QuperExpanite vs. QuperExpanite

Aboveyield strength'!
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Owner of Bud Labs: &..hasnever seen anything perform so EXPANITE
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well on 316in his15 vearsof tribology testingg



) ] 1500 . Voltage
Improved corrosion resistance ()
1300 -
SuperExpanite 1100 -
A 900 -
i ExpaniteHighl 316 reference
R . . 1
Pitting potential increase400 mV: 700 - annealed
1
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EN 1.4401 (AISI 316)
Pitting resistancan seawater

EXPANITE

BUAFACE HARDEKING OF BTRINLESE STEEL







