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Stainihard® NC
Surface hardening of stainless steel

High wear resistance High surface hardness Improved corrosion 
resistance

Reduction of the friction 
coefficient

Improved fatigue 
strength

High resistance
against slip

Uniform hardness
depth

Good dimensional and 
shape accuracy



Case depth  

Stainihard®  NC: 10-30 μm 

The case depth depends on the grade of Stainless Steel and the amount 

of work hardening in the steel. With increased work hardening, the 

achievable layer thickness decreases.

Properties 

• 	High surface hardness

•	 High wear resistance against abrasive wear

•	 �High resistance against cold welding,  

galling or contact corrosion

•	 Corrosion resistance is not reduced, 

	 in certain cases even improved

•	 High resistance against slip

•	 No changes in appearance

•	 Low friction coefficient

•	 Improved fatigue strength

•	 Good dimensional and shape accuracy  

Hardness of the Stainihard® layer 

Stainihard® NC: 1200-1400 HV  

All, in this brochure, mentioned values/properties are dependent on the 

type and the condition of the stainless steel.

Examples of suited austenitic Stainless Steels

AISI:

301, 303, 304, 304L, 304Ti, 310, 316, 316L, 316Ti, 321, 347, 904L 

DIN-Number: 

1.4301, 1.4305, 1.4307, 1.4310, 1.4401, 1.4435, 1.4539, 1.4541, 1.4550

Stainihard
®

 NC
Surface hardening of stainless steel

What is Stainihard® NC? 

Stainihard® NC is a process used to harden 

the surface of (austenitic) Stainless Steels 

without reducing the corrosion resistance 

– in some cases the corrosion resistance is 

even improved. The process is based on a 

traditional Gas Nitrocarburising treatment 

for steels. Stainihard® NC is a variant of this 

process which makes it possible to treat 

(austenitic) Stainless Steels, which cannot be 

easily treated with normal gaseous diffusion 

treatments. Stainihard® is a thermochemical 

proces suitable for processing individual 

components or large batch volumes. The 

Stainihard® NC process enriches the steel 

surface with Nitrogen and Carbon to optimise 

the mechanical properties of the product. 

How does Stainihard® work? 

Before applying Stainihard®, the products to 

be treated are given a preliminary treatment. 

This pre-treatment makes it possible for the 

surface of the product to be enriched with 

Nitrogen and Carbon during the Stainihard® 

treatment. Normally it is not possible to do 

this on (austenitic) Stainless Steels. After the 

pre-treatment the Stainihard® process can 

be applied. This means that the products 

are treated in a Nitrogen and Carbon rich 

atmosphere for a fixed period of time and 

at a temperature between 350˚C and 500˚C. 

During this treatment the Nitrogen and Carbon 

diffuses into the surface of the Stainless Steel. 

Because of this diffusion, the surface reaches 

a very high hardness. Typically over 1200-

1400 HV. After this treatment the products 

can receive a post-treatment to optimize the 

corrosion resistance.  

Build up and structure of the surface 

The Stainihard® layer is the so called S-phase. 

When Stainless Steel is treated with traditional 

nitriding, for example in salt bath or plasma, 

a surface layer is created which consists 

of a diffusion zone and sometimes also 

a compound layer. Characteristic to the 

traditional methods of treatment is the 

formation of Chromium Nitride (CrN) in this 

layer, which improves the surface hardness 

and wear resistance but distinctly reduces 

the corrosion resistance. In the Stainihard® 

treatment the formation of Chromium Nitride 

(CrN) or Chromium Carbide (CrC) is suppressed 

and a so called S-phase is created. This layer 

consists of Stainless Steel which is super-

saturated with Nitrogen and Carbon at the 

surface. The saturation creates high internal 

stresses in the layer and the hardness is 

increased significantly, without reducing the 

corrosion resistance. 

The depths of layers created with Stainihard® 

are depending on the type of Stainless 

Steel that is used and the amount of work 

hardening in steel surface. 

Suited materials 

Stainihard® is developed to be applied on 

austenitic Stainless Steels. 

In certain circumstances it also is possible 

to treat other Stainless Steels (e.g. Duplex or 

PH stainless steels). The Possibilities of using 

Stainihard® can be discussed if you contact one 

of our specialists. 

heat & surface treatment b.v.
Achtseweg Noord 5
Building AL, NL • 5651 GG  Eindhoven
Phone +31 40 266 30 00
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Microstructure

Base Material  

Carbon S-phase
Nitrogen S-Phase


