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Wear Mechanisms

Abrasive Wear occurs as a result of micro-cutting by hard particles encapsulated 
within the processing material. The geometry and hardness of these particles 
influence the wear mechanism. 

In some processes, corrosive ions form during processing. This can result in 
component surface and geometric degradation.   

Cavitation is the result of rapid, localized pressure drops in liquid media. Bubbles 
created by cavitating conditions rapidly collapse, creating a shock wave near the 
wall of the tool surface that causes surface damage. 

Adhesive Wear (Films) are based on cold welding, electrostatic forces, chemical 
bonding, wetting and micro-welding, which lead to abrasive wear by tribological 
oxidation.

Erosive Wear is caused by the impingement of abrasive particles on a surface. 
Passivated layers can be destroyed by erosive media, thus accelerating corrosive 
processes. 



Fast turn-round time, reduced use of consumables and 
low maintenance are all important requirements for any 
mould & die user.                                               

Thin film technology has firmly established itself as an 
effective method for reducing abrasive wear, adhesion, 
galling, friction, chemical attack and thermal attack. 
These coatings help to reduce tooling costs, increase 
productivity and product surface quality.

Sulzer Metco has several decades of experience 
serving the Mould & Die industry. Its combined 
application of plasma nitriding and PVD hard coating is 
a particularly efficient tool for reducing abrasion and 
cold bonding when forming metals, as well as corrosion 
and adhesion when processing plastics or elastomeric 
materials. 
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Get to Know MAXIT® Coatings

Properties of Maxit® coatings     Maxit®

MAXIT® coatings help mould customers 
maximize their profits.                             
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Reduction of penetration and abrasion from materials such as glass 
fibers through the use of plasma nitriding in combination with PVD;

PVD

Reduction of deposits through the use of chemically unreactive
coatings such as CrN, Multi-CrN or CrN-mod;

CrN

Reduction of sticking through the use of non-reactive coatings;

Keep surfaces in good condition with high-hardness coatings.

Improved separation through CrN-mod 
CrN-mod

Injection mould for PA+35% GF, 
plasma nitrided and Multi-CrN coated.       

35%
CrN 

Polymer Processing / Coating References / 

Solutions for Plastic and Rubber Processing Tooling



High stress, friction between die and material, sticking and cold 
welding are the main factors that affect the quality and service life of 
metal forming and blanking dies. Polishing and Maxit® coatings
are good solutions to solve these problems in mass production.

PVD

Abrasive wear protection using a high-hardness coating;

Reduction of chemical reactions between tool and material;

Reduction of cold welding;

Perfect surface quality;

Lower lubricant consumption using low friction coatings.

Coining die, reduction of wear and 
sticking using a Maxit® CrN-mod coating .                       

Maxit® CrN-mod

Forging dies for the manufacture of 
connecting rods, plasma nitrided and 
Maxit® CrN coated for abrasion resistance

Maxit® CrN

Solutions for Metal Forging and Stamping Dies

Reduced lubricant requirements and 
improved service life by polishing and 
application of a Maxit® CrN coating

Maxit® CrN



Problems:   The primary stresses to which the surface of the 
mould is exposed are thermal shock, abrasion and chemical 
reactions between the liquid alloy and the iron in the steel mould. 
Certain regions of the mould are subjected to especially high 
stresses. In particular, these include ribs and the near-gate 
sections, where abrasion occurs as a result of the high velocity of 
the molten alloy.

Solutions :
Material selection: requires high-temperature strength, 
toughness, hardness and wear resistance.                        

Design: adopt a small chamfer to reduce adhesion, avoid sharp 
corners to reduce cracking, optimize molten metal flow to reduce
erosion.

Nitriding and oxidation: diffusion layer and oxidation layer 
improve resistance to molten metals, adhesion resistance and 
thermal cracking resistance.                                    

Maxit® Coating: Ensures the maximum service temperature of the 
PVD hard layer exceeds that of the molten alloy. 
Maxit®

Solutions for High-Pressure Die Casting Moulds



General Requirements for Tools to be Coated

Materials that can be coated 

High-speed tool steels, hot and cold processed steels, stainless steels, annealed steels and carbides.

Heat treatment 

Heat treatment must be carried out in such a manner that the coating temperature(250 C – 500 C) does not 
result in loss of hardness, changes in part geometry or part dimensions. The hardness of the tools to be coated 
should not be less than that of uncoated tools.

250 C 500 C

Tool geometry and design 

In order for the tool to be fixtured, there must a hole, thread or surface that can remain uncoated. Surfaces that 
must not be coated should be capable of being mechanically or physically masked.

Tools with internal contours (drilled holes, slots, etc.) can be coated. Depending on the geometry, the coating 
thickness may diminish with increased depth. 

Soldered and welded areas must resist temperatures of 600 C and must be free of air-bubbles, flux and 
cadmium. It should be noted that, during the coating process, which takes place over several hours in vacuum 
and involves temperatures of 400 C to 500 C, the strength of the soldered and welded areas will reduce. 
This also applies to solders which can be used under vacuum. Tools which have been repaired by welding must 
have been annealed under stress-free conditions.

600

Tools must not be clamped, glued or compressed. Blind holes and internal threads must be free from oxides 
and other forms of contamination. Cooling/tempering channels and runners must be open and clean. 

Tool surface condition 

The surfaces must be flat and smooth to bare metal. Ground surfaces must be free from machining defects. 
Cutting edges must be free of burrs. Spark-eroded surfaces should be have a fine finish and oxides removed.
Surfaces must be free of swarf, wax, adhesives, paint and residues from chemical smelting, etc.

Delivery method, packaging 

Tools must be packed to prevent external shipping damage, or from striking against each other.
The packing must also be suitable for return shipment of the tools. To protect against rust, the tools should be 
lightly coated with a water-repellent oil. 
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