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BRIEF ON THE TECHNOLOGY OF  PVD DEPOSITION

Surface treatments can be divided into two broad catego-
ries:  

• Filler surface treatments, 
• Surface modification treatments.

The “filler surface treatments” are also referred to as “coatings” 
and among the best known are the galvanic coatings, CVD and 
PVD. 

Among the “surface modification treatments”, to name 
only the most well-known, we find the nitriding, the carburi-
zing and the oxidation. 

In order to improve the characteristics of cutting tools, 
among the various technologies mentioned certainly stands 
the PVD that, thanks to its peculiar requirements, allows the 
deposition of compounds with different intrinsic properties. 

PVD stands for Physical Vapor Deposition. 
The mechanisms of deposition can be schematized in three 
steps: 

• generation
• transport  
• deposition  

In the case of PVD, the generation takes place by physical 
evaporating metals which compose the coating layer. 
The transport from the sources to the parts to be treated ta-
kes place through the plasma (ionized gas at low pressure). 
The deposition is instead facilitated by the presence of an 
electric field. 
The PVD techniques are varied, but may briefly be divided into 

techniques in solid source (cathodic deposition, such as 
sputtering or arc) and techniques in molten source (such as 
evaporation due to joule effect or by the electron gun). 

The increasing search for new compounds to be deposi-
ted, has increasingly directed the development towards 
the cathode sources, in order to be able to deposit alloys 
of different elements (for example, nitrides of Titanium 
and Aluminum, nitrides of Titanium and Silicon , etc.etc.). 
This development has made it possible to improve the 
characteristics of this technology, while diminishing its 
weaknesses. 

Today, for example, with the cathodic arc it is possible 
to achieve high levels of ionization of the plasma throu-
gh the use of new generation sources which in addition 
to improving the intrinsic quality of the deposited layers, 
allow in parallel to reduce to a minimum the phenomenon 
of “droplets” which has always been considered the only 
small demerit of this technology. 
The “droplets” effect refers to the presence in the deposi-
ted layer of tiny droplets of material that, after being eva-
porated, has aggregated not in an atomic form. 

The modern technology available today in STS, makes it possible 
to obtain layers of coatings almost “droplet-free.”

The compliance of the 
STS Quality System management 
is recognized and attested by the

UNI EN ISO 9001: 2008 Certification.

PVD COATING
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HDP COATINGS  

The technology of cathode arc PVD deposition has since long 
been considered mature and able to give stable and constant 
results. 

The studies that have been focusing for years in order to bring 
further improvements to this technique have provided the co-
atings market increasingly effective up to express performan-
ces that have revolutionized the methodologies of machining. 

The latest result of these efforts is referred to by the acronym 
of the HDP (High Density Plasma) that thanks to the new ge-
neration of cathode sources, allows to obtain a plasma densi-
ty that is much higher compared to a traditional arc system. 

The possibility of combining the effects of the system HDP to 
a polarization pulsed rather than static, favors the realization 
of layers of complex structure that maximizes the characteri-
stics required by each specific processing providing striking 
results. 

Thanks to HDP technology are made highly compact layers 
capable of reaching higher levels of hardness while managing 
to retain a formidable degree of toughness. 

These conditions allow on one hand to deposit very thin lay-
ers with extreme precision and almost totally devoid of dro-
plets (macro-particles voted to congenital arc technology), 
and on the other hand to increase the thickness of the coating 
without incurring in the phenomenon of self-detachment due 
to strong internal stress. 

One of the primary goals of research in this field has always 
been the fact that aimed to achieve the deposition of very thick 
layers that were not previously considered interesting becau-
se of their high fragility , but now thanks to HDP technology, 
they represent a certainty and a great opportunity. 

Section of a mono-layer HDP coating.

Section of HDP coating made of two different layers.Arc traditional source High Density Plasma source
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The solution is called HDP RED, PVD coating deposited by 
HDP (High Density Plasma) technology. 

Thanks to the high density plasma HDP technology favors 
the deposition of a layer of considerable thickness, well 
bonded to the substrate, very compact and almost free from 
defects (droplets). The hardness values obtainable are very 
high (> 3000 HV) and the coefficients of friction are very 
low (<0.25 against 100Cr6) resulting in excellent resistance 
against abrasive and adhesive wear. 

HDP RED deposited on punches and dies preserves the 
cutting edges ensuring not only a shearing free of defects 
but also a longer duration of the tool life with a consequent 
increase in productivity. 

Maintaining the integrity of the cutting edge also allows less 
stress compared to tools with worn cutting edges, for which 
the required pressure on the punch can also increase by 
50%.

HDP RED COATING for
STAINLESS STEEL AND HIGH-STRENGTH SHEETS’ 
SHEARING

Blanking sheets of austenitic stainless steels often means 
having to face issues similar to that of the “built-up edge” 
typical of processing chip removal. 

HDP RED COATING for
SHEARING - FINE SHERING

As a result of stresses and forces involved in the processing 
of punching, punches and dies are subject to wear that has 
a negative impact on the quality of the finished pieces and 
productivity. 

The strain to shearing, which must overcome the resistance 
of the material, makes its effects fall on the edges which, 
after a certain amount of pieces produced, lose their initial 
sharpness. It follows that the objects themselves are outli-
ned poorly defined and full of burrs. 

The wear of the cutting edge has a progressive, nearly linear 
trend, and this allows a scheduled maintenance for the re-
placement and regeneration of the tools. 

This, however, implies the latch of the production line and 
the consequent loss of productivity. 

Over the years STS has developed a specific solution to ef-
fectively contain the phenomena of wear of the tools used in 
traditional blanking and in fine shearing/blanking. 

While blanking, this phenomenon is identified as “cold 
welding”, where parts of sheared material remain “glued” 
to the punch altering the cutting profile. 
Same problem exists with the shearing of high-strength 
materials (HSLA, DP, TRIP ...) during which it generates a 
pinch effect on the printed parts. 
These phenomena may be due to premature wear of the 
punch or of damage to the matrix. 

To overcome these criticalness STS, after careful asses-
sment of the working conditions, is able to offer various 
solutions in combination with HDP RED such as the use of 
a self-lubricating coating (based Carbon or Molybdenum), 
or the polishing of the sliding zone as well as their 
combination. 

The chemical inertia and the characteristics of the self-
lubricating layer lattice matched to the reduction of the 
surface roughness (Ra <0.1 micron) are the right formula 
to reduce wear by adhesion.
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HDP EPHT2 COATING for
HIGH THICKNESS SHEETS’ SHEARING

The HDP technology allows to increase the thickness of the 
coating and to reach the right balance between hardness 
and toughness, without incurring the phenomenon of self- 
detachment due to the strong internal stress. 

This important advantage has allowed the development of 
EPHT2 (Easy Press HT2), a coating with an extremely high 
thickness compared to the PVD high standards which has 
revealed extraordinary features in the toughest applications 
of steels’ cold molding . 

EPHT2 is designed for slicing high-thickness parts, where 
the speed of the press, the specific loads and types of steel 
put a strain on the equipment (dies and punches), causing 
a rapid deterioration. 

With its 12 micron thickness EPHT2 allows you to significantly 
increase the lifetime of the cutters and shank seizure and 
metallization.



5

HDP RED RM COATING for
SPINNING

To transform a laminated sheet in a three-dimensional shaped 
object through the processing of drawing is necessary to apply an 
axial force which, within the limits of the material molding, urges 
the fibers of the sheet. 
The punch and the die must then win the resulting effect of lateral 
forces which generates a considerable friction between the walls. 

The friction in turn produces wear on the surfaces of the tools, 
determining the end of their life and consequently the latch of the 
production for maintenance, with inevitable loss of productivity. 
To protect punches and dies from the phenomenon of wear STS 
has developed the HDP RED RM, PVD coating deposited with HDP 
(High Density Plasma) technology. 

Thanks to the high density plasma HDP technology favors the de-
position of a layer of considerable thickness, well bonded to the 
substrate, very compact and almost free from defects (droplets). 
The hardness values obtainable are very high (> 3000 HV) and the 
coefficients of friction are very low (<0.25 against 100Cr6) resul-
ting in excellent resistance against abrasive and adhesive wear. 
This result is a considerable increase in tool life with the possibility 
also of several re-coating. 

As on the edges of punches and dies for blanking, also on those 
for drawings, it often occurs unwanted, the deposits of plasticized 
material called “cold welding.” 
This phenomenon reduces the life of the mold and adversely af-
fects the surface finish of the drawn pieces. 

For this reason, STS, depending on the processing cycle and the 
materials involved, combines HDP RED RM coating with other 
different solutions: use of an additional self-lubricating coating, 
polishing of the sliding surfaces, or both solutions in combination. 

BENDING OF HIGH-STRENGTH STAINLESS STEEL 
SHEETS 

The characteristics of the austenitic stainless steels sheets help 
to create a kind of “cold welding” phenomena where parts of the 
material remain “glued” to the substrate. 

A similar problem is encountered during the processing of high-
strength materials (HSLA, DP, TRIP ...), where the situation is 
compounded by the effect of necking and shrinking of the molded 
parts. 

These phenomena may be cause of premature wear of the punch 
or of damage to the matrix. 

To overcome these criticalness STS, after careful assessment of 
the working conditions, is able to offer various solutions in com-
bination with HDP RED RM such as the use of a self-lubricating 
coating (based Carbon or Molybdenum), or polishing of the sliding 
zone as well as their combination. 

The chemical inertia and the characteristics of the self-lubricating 
layer lattice matched to the reduction of the surface roughness 
(Ra <0.1 micron) are the right formula to reduce wear by adhesion. 

COLD PROCESSING MOLDS
COATING
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IONIC NITRIDING

Given the high compression strains involved, STS proposes the in-
terposition of a nitride layer at 700-900HV finalized to the support 
of the HDP RED RM coating undergoing deformation. 

This layer is able to provide a gradual increase of hardness which 
allows the correct distribution of all the strains which are genera-
ted along the surfaces undergoing the processing.

POLISHING

The polishing process done on the cutters and on the folding 
molds is a manual process which provides the sequential use of 
abrasive systems (stones, canvases, pastes) apt to reduce the 
surface roughness generated by machining (tools for removal, 
grinding or electric erosion) until obtaining the optimal values of 
Ra to prevent the process of cold welding and ensure the adhesion 
of the coating. 

For particularly hard processing it is advisable to prepare the sur-
face with roughness typical of a mirror lapping (Ra 0.05 micron). 
Thanks to the great experience gained during these years, STS 
can boast the ability to perform the polishing process within their 
production department, with their highly skilled personnel. 
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