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Alberts locations worldwide
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north america25

asia pacific5

western europe90

eastern europe & russia13



Aalberts technologies
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piping systems

advanced
mechatronics

hydronic flow
control

fluid control

surface
technologies

our technologies impact everyday life



heat- & surface treatments:

Our aspiration is to deliver the highest quality. This not only applies to the 
processing of your products, but also to how we deal with you, our valued 
customer. 

We maintain close cooperation with our customers and offer you tailor-made 
solutions for your specific requirements, anywhere in Europe. 

Heat treatments at our 23 locations in 7 European countries, we offer 52 
different heat treatments based on our core technologies.
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surface technologies
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Eindhoven

• Established as part of Philips
• Part of Aalberts Group
• ~60 FTE
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(in%)

semiconductors  29%

other 28%

mechanical engineering  14%

automotive  9%

aerospace & Defence 7%

tooling 6%

consumer Products  5%

building Installations 1%

medical 1%
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Processen

Heat treatment Thin Layer Deposition
PVD
CVD

Thermochemical Processes
Nitrocarburizing
Nitriding

Hot Isostatic PressingVacuum Brazing



Stainihard

o Surface hardening of stainless steel while maintaining corrosion resistant properties. 

o Austenetic Stainless steels

» Corrosion resistance

» Soft

• Succeptible to wear

• Galling

» Conventional hardening not possible due too low carbon content
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Stainihard

o Low Temperature nitrocarburizing of Stainless Steel

» Carbon and nitrogen diffusion

» Hard, wear-resistant surface

» Improving fatigue life

» Maintaining corrosion resistance

o Stainless Steel types

» Austenitic (AISI 303, AISI 304, AISI 316 etc)

» Duplex 318LN

» Nikkelalloys (inconel)
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Stainihard

o Product sizes

» Retort Furnaces in different sizes

• Smallest Ø 500x900 mm 

• Largest Ø 1600x2000 mm

o Type

» Focus on adaptability for large 
variation of customers and parts

• Large singles/ small series

» Batch work (~100.000 pcs)
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Stainihard: Structure of the layer

o Expanded Austenite surface

» Diffusion layer

• Nitrogen

• Carbon

» High compressive stresses

» Layerthickness

• 15-30µm

• Dependent on Material and process
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Stainihard: Structure of the layer
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Glow Discharge Optical Emission Spectroscopy 
(GDOES)



Stainihard: Structure of the layer
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Surface Hardness
1000-1400HV

Hardness Gradient, no sharp transition

Glow Discharge Optical Emission Spectroscopy 
(GDOES)



Stainihard: Challenges for the process
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o Chromium Oxide layer acts as diffusion barrier

o Sensitization

» Process time and temperature limits

» Precipitation of chromium carbides and 
nitrides in supersaturated nitrocarburized
surface layer



Stainihard: Challenges for the process
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o Chromium nitride precepitation leads to chromium depletion at the surface

» Temperature restrictions limit diffusion speed

Not representative for Stainhard NC



Stainihard: Nitrocarburizing of Stainless Steel

1. Activation: removal of oxide film to
allow for diffusion

2. Diffusion of C+N via gasatmosphere

» Nitrogen donorgas and carbon
donorgas

» 20-40h

» Lower temperature and longer time 
than ‘classical‘ Nitrocarburizing

3. Re-passivation of the surface for 
corrosion resistance

» Clean surface, rich in free-chromium
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Stainihard: Pre and post processing

o Precleaning

» Degreasing, removing contaminants

o Post cleaning

» Removing sooth residual

» Allow stable chromium oxide layer to
form

o Roto-finish (optional)

» Improved corrosion resistance and
surface finish
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Stainihard: Structure of the layer

o Expanded Austenite surface

» Diffusion layer

• Nitrogen

• Carbon

» High compressive stresses

» Layerthickness

• 15-30µm

• Dependent on Material and process

» Surface Hardness

• 1000-1400HV

07.11.2024 Aalberts surface technologies 17

C

N



Stainihard: Wear Resistance

» Ball on disc test 50.000 revolutions

• AISI 316

• AISI 301

• AISI 318LN
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Stainihard: Corrosion Resistance
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Sample: Results:

A= Not treated: 316L no rust

B= Stainihard NC: 316L no rust

C= Classic Nitro carburized : 316L red 
rust

Salt spray Corrosion test result after 168h 

A CB



Summary

o Stainihard:

» Low temperature Gaseous Nitrocarburizing for (Austenetic) Stainless Steels

» Layerthickness 15-30µm 

» Surface Hardness 1000-1400HV

» Maintain corrosion resistance

» Wear resistance and fatigue life increase
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Stainihard
Surface Hardening of Stainless Steels 

Jeroen Knippenberg

Process Engineer

jeroen.knippenberg@aalberts-st.com
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