
Magic or art?

HiPIMS Technology from CemeCon

HiPIMS is conquering the markets as a coating technology. A few years ago, when this
technology was first introduced, CemeCon in particular set industry standards as a
technology leader and pioneer. In the meantime, other manufacturers also offer similar
technologies, but 35 years of experience in sputtering and 15 years in the application of
HiPIMS cannot be caught up so quickly.

The performance of a cutting tool is determined by the cutting edge. And this is where a coating has the
hardest time! Whether it's a micro-milling cutter with the sharpest edges for titanium machining or the
highest possible coating thickness on cutting inserts for heavy-duty machining: the fine-tuning of the
coating residual stresses to the geometry of the cutting edge is the crucial point. This is exactly where
HiPIMS comes in, transferring the precision of the tool manufacturer in designing the micro-geometry of the
cutting edge to the coating world.

What makes HiPIMS so special?

HiPIMS combines properties that previously required different coating processes or even multiple lines.
HiPIMS coatings are smooth and droplet-free, the morphology is exceptionally dense with best adhesion,
hard and tough at the same time and the coatings are characterized by very low residual compressive
stresses. HiPIMS can be used to coat a wide range of substrates, and virtually any element of the periodic
table can be used. But is every HiPIMS system on the market a guarantee for the future?

HiPIMS is not just HiPIMS!

CemeCon relied on sputter technology from the very beginning. Here, very high voltages are used for
ionization. HiPIMS takes this approach a step further. Extremely short pulses form a high-energy plasma
that ionizes the coating materials to be deposited in an unprecedented way. Handling this energy in the
pulse units is thus a critical success factor. CemeCon has had a lot of practice in this. 35 years, to be precise.

The CC800® HiPIMS was designed from the ground up consistently and without compromise for 
HiPIMS. The HiPIMS pulse units are located on the chamber doors in close proximity to the cathodes. This
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eliminates the need for a cable between the two components. Cable paths not only present a resistance and
thus energy loss but also change the pulse patterns due to their inductance and capacitance. These
limitations do not exist in the CemeCon HiPIMS systems. The same applies to the positioning of the HiPIMS
bias in the immediate vicinity of the substrate table. Due to this design, the necessary energy reaches where
it is needed, directly to the cutting tool to be coated, without loss or delay. All components are built by
CemeCon itself and are 100% adapted to this task.

Synchronization of the HiPIMS pulses of the cathodes with the substrate table

How is it possible?

The synchronization between the cathodes and the substrate table makes the residual stress management
of the coatings possible.

How it works: HiPIMS pulses are very short, but still consist of three phases. Energy is selectively applied to
the substrate table only during the growth of the coating layer. This prevents working gas from entering the
coating.

This technology package patented by CemeCon is the key to coatings with very low, adjustable residual



compressive stresses. The benefit for the tool manufacturer: the HiPIMS coating shows performance where
it really matters: on the cutting edge of the cutting tool.

Full power into the plasma through lossless energy supply

New opportunities, new markets

Low residual stresses that can be specifically adjusted to the micro-geometry of the cutting edge are the key
to completely new solutions for extremely sharp micro cutting tools for applications in medical technology
with stainless steel, titanium and CrCo.

Milling applications dominate the manufacture of implants and hard milling market for the mold and die
industry. The new SteelCon® coating material for hard machining benefits of the dense and thus tough layer,
combined with low residual compressive stresses. This together provides the performance boost for the
interrupted cut of a milling tool. This combination can only offer HiPIMS!

Crankshaft machining is the supreme discipline in the use of insert tools. In this high-performance milling
application, in the heavy-duty machining of wind power components and in the milling of railroad rails,
every µm more of the coating helps. The cutting performance of inserts with layer thicknesses of currently
up to 12 µm with FerroCon® Quadro reaches an unprecedented level.

What sounds like magic is ultimately pure engineering!
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