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Abstract

GfE has introduced the innovative “Speed Pack” (SP) process to its manufacturing
technologies for high quality PVD coating materials for thin film applications. It is
shown that the coating materials produced by SP have several crucial benefits for the
PVD coating technology as they provide an extremely fine and homogenous
microstructure with densities of about 99,5 % of the theoretical density. Concerning
the composition and the target size the SP process is outstanding due to its flexibility.
Owing to the possible large target dimensions in one segment, a more continuous
coating process can be achieved. Moreover, a metallic backing plate can be joined
simultaneously to the target material. Thus both can be realized, an excellent
mechanical connection and a metallurgical bonding by diffusion which guarantees an
optimised heat transfer.
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Introduction

Over the last years the demand for single-segmented targets from 500 mm up to 2 m
in length has increased continuously. Due to the required specifications of coating
materials regarding composition, density, element distribution, intermetallic phases,
etc., some materials and material compositions cannot be produced melt-
metallurgically but have to be consolidated by powder metallurgy (PM).
However, the classical PM processes including Hot Isostatic Pressing (HIP) and
powder forging are neither capable to meet the requirements at all, nor can they
produce single parts economically [1]. Therefore GfE Metalle und Materialien (GfE)
has introduced the innovative manufacturing process “Speed Pack” into its
production for the manufacturing of high quality PVD coating materials for thin film
applications.

Speed Pack Technology

The production route consists of two elementary steps: a special encapsulating
technology and the actual consolidation of the powder by Speed Pack. A schematic
illustration of the Speed Pack Technology can be seen in Figure 1.
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Steel containers are filled with powder blends prepared by mixing. During the
following process steps the powder mixture is protected against oxidation by sealing
these metal containers. Consequently, the powders are compacted to a completely
dense body at elevated temperatures by high speed forging in a single forming step.
Finally the forged blank is machined to the desired geometry. By using the SP
technology, GfE can produce targets in various shapes and sizes. Even single
segmented targets up to 1.5 m in length can be supplied (up to 2 m is in
development). The SP materials excel due to their enormous flexibility when it comes
to composition. Thus, a variety of PVD coatings, including aluminides, silicides,
borides as well as several oxides can be achieved. As every container is
manufactured separately both the size and the material composition can be custom-
made and adapted to the customer`s individual requirements.

Microstructure

As a consequence of the combined high speed deformation and the powder
metallurgy process the coating material has a fine microstructure and an extremely
homogeneous element distribution (see Figure 2). Due to the very fast impact of the
forging tool the density of the compacted coating material is about 99.5% of the
theoretical density, and therefore perfectly qualified for arc or sputter coating process.
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Figure 1: Schematic illustration of the speed pack technology.
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Using the Speed Pack Technology backing plates of either stainless steel or copper
can be co-forged to the target material. The simultaneous consolidation and bonding
was up to now only well-known from cost intensive explosive forming techniques [2].
The interface between the stainless steel backing plate and the target material (Cr) is
characterised by an undulated structure and a gradual decrease of the Cr-content, to
be seen in Figure 3. As a result of the simultaneous joining during forging, an
excellent mechanical as well as a metallurgical bonding by diffusion can be realized.
This guarantees an optimal heat transfer via the backing plate during the coating
process. Moreover, additional bonding costs can be avoided.

SP targets by GfE are available for all common coating systems. An exemplary AlTi
sputtering target is shown in Figure 4. They are suitable for various applications, e.g.
Wear Resistance and Decorative, Large Area (Flat Glass and Solar). At the moment

AlTi 70:30 at.-%
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Figure 2: Exemplary micrographs of a AlTi 70:30 at.-% (left) and CrAl 60:40 at.-% (right) consolidated
by Speed Pack (the dark phase displays the Aluminium matrix). The SP-coating materials result in a
homogeneous and fine microstructure providing a more stable coating process.
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Figure 3: Micrograph (left) and EDX analysis (right) of the interface between the target material (Cr)
co-forged to a stainless steel backing plate.
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the coating performance and the comparison to different manufactured targets is
characterized more detailed and will be presented in the near future.

Conclusions

The Speed Pack Technology of GfE offers high production flexibility due to the
combined advantages of powder-metallurgy and high-speed forging. A wide
spectrum of PVD coatings (e.g. aluminides, silicides, borides as well as several
oxides) can be realized with the SP materials. The consolidated blends provide a
density of about 99.5% of the theoretical density, a homogenous element distribution
and a low gas content. Moreover, due to the possible large target dimensions in one
segment, a more continuous coating process can be achieved.
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Figure 4: Machined AlTi target produced by Speed Pack.


