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Selective influence
on the surface structure

Technical hard chrome plating is a well-known and widespread process used
for countless different applications. Chrome is not, however, simply chrome.

It is a little known fact that during hard chrome plating it is
possible with selective optimisation to obtain contrasting
characteristics from the same chrome bath. It is, for example,
possible to create hygroscopic and also water-repellent hard
chrome layers. The properties are optimised by selectively
influencing the structure of the hard chrome layer. Both the
topography of the surface as well as the microstructure of
the hard chrome layers are decisive for their properties.

Such reproducible, application-related optimisation offers
customers outstanding economic and functional benefits.

Selective influence on the layer structure

The term «structure» is in itself slightly misleading. It covers
both the layer structure, i.e. the microstructure, and also the
surface topography of a layer. During technical hard chrome
plating it is technically almost impossible to use the standard
chemical additives common in other electroplating processes
to influence the structure and topography. In classic electro-
plating processes — in contrast to hard chrome plating — it is
customary to specifically influence the layer structure by the
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STI ResistCoat®: Ground (right) and non-ground (left).

selective use of interlacing agents, inhibitors (brighteners
and levellers) as well as doping with other metals. These
influencing variables affect both the grain size and the
preferred orientation of growth. Copper and nickel layers
are such examples.

Functional hard chrome plating

Functional hard chrome plating is performed almost without
organic additives. By means of specific control of the electro-
lytic composition and concentration, temperature, flows,
current density and catalyst system, it is possible to influence
the «active window», the crystalline structure (= microstruc-
ture), the cohesion and the homogeneity of the layer, the
hardness and brittleness and also the crack characteristics.
The pre-treatment and type of activation as well as the possi-
ble scope of action, which also depends on the base material,
influences the layer adhesion, the preferred orientation of the
structure and the surface topography. Customised layers are
then «designed» on the basis of these influencing variables
for the various applications and then produced in series. «

STI AlpineCoat®: Examples of various topographies.




The planned «STI Westside Center» in Steinach with a new production area of more than 10,000 m?:
the ground-breaking ceremony took place on 23 November 2007.

New premises:
STI Westside Center in Steinach

The demand for continuity gains a new dimension in an environment of dynamic further
development. STI | Hartchrom regards continuity as an assignment for the continuous further
development of added value - innovative surface solutions, new technologies and modern
infrastructures characterise tomorrow’s successes.

STI I Hartchrom was marked by this continuity in 2007. On set out on new technological paths this autumn in Steinach,
15t January 2007 the group was integrated into AFG Arbonia-  St.Gallen with thermal spray coating. The new extension of
Forster-Holding AG, a listed company, and on 1t October headquarters in Steinach also started with the ground-break-
2007 operations management was handed over to the long-  ing ceremony on 23 November 2007. The new «STI West-
term CFO Thomas Reifler. After the development of a new side Center» with an additional production area of around
generation of processing technologies in the STI Surface 10,000 m? almost doubles the capacity of the Steinach site. «

Center in Sternenfels-Diefenbach (Germany), STI | Hartchrom

The «STI Westside Center»

Building dimensions

Length 172.10 m
Width 68.00 m
Height 14.65 m/12.00 m/8.40 m
Volume 120,000 m?

= Grinding shop,
large and medium components
= Thermal spray technology
and sandblasting plant
» Piston section
» Electroplating mould construction
» Logistics centre

Ground floor

Building services 470 m?
Cloakrooms 290 m?
Power supply 140 m?
Parking (90 spaces) 2,540 m?
Electroplating (production) 2,060 m?
Total 5,500 m?

Ground floor

Production 7,000 m?
Logistics 3,000 m?
Total 10,000 m?
First floor

Warehouse 850 m?
Building services 800 m?

Total 1,650 m?
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pplication roll
STI | Hartchrom processes components with very com-
plex forms to a high degree of precision and quality.
One highlight this autumn was an application roll
with a length of 20 m - the longest of its kind since
the foundation of Hartchrom AG Steinach. This roll,
weighing 48 tonnes, is used for the production and coating
of a high-tech fabric. The fabric serves as a filter medium in
the screen section of a paper machine, where it separates
solids and liquids. Decisive paper properties such as the for-
mation and filler distribution are fundamentally influenced
by this fabric. During paper manufacturing sheet formation
starts at a material density of approximately 1% —i.e. a
moisture content of 99%. The screen section passes the

A record in the STI | Hartchrom history: the application roll
with a length of 20 m.

paper on to the couch roll with a solid matter content of

20 to 22%. To ensure that the roll can perform its task,

it must meet high requirements, in this case a surface
roughness of < 0.4 um and a concentricity of < 0.05 mm. «

Thomas Reifler — new CEO of
Hartchrom AG Steinach and head
of Division Surface Technology of
AFG Arbonia-Forster-Holding AG.

Thomas Reifler therefore also assumes responsibility for the
business operations of Dr. Edgar Oehler. As majority share-
holder of AFG, Edgar Oehler also headed STI | Hartchrom.

Dr. Oehler, who integrated the Surface Group into AFG as of
15t January 2007, has therefore taken the first step in making
arrangements for his succession. He will remain Chairman
and Delegate of the Board of Directors of STI | Hartchrom
and will continue to act as CEO, Chairman and Delegate of
the Board of Directors of AFG. Thomas Reifler has been Chief
Financial Officer (CFO) and member of the Executive Board of
Hartchrom AG Steinach since 1999. In this capacity Mr Reifler
— a business administration graduate — was responsible for
major investment projects of the STI | Hartchrom Group.

New CEO

On 1%t October 2007 Thomas Reifler was appointed as the new CEO
of Hartchrom AG and as head of the Division Surface Technology of AFG
by the Board of Directors of AFG Arbonia-Forster-Holding AG.

Successful pioneering projects

Under his leadership the company also reorganised the
German sites, extended its existing premises and built and
started operations of the new STI Surface Center in Sternen-
fels-Diefenbach (Germany). During Mr Reifler’s time as CFO,
STI | Hartchrom invested around CHF 85 million in the ad-
vancement of the company to its current position as the
global forerunner in the surface finishing sector.

The company expanded its production capacity considerably,
founded six new companies and acquired six others.
Thomas Reifler has many years of management experience
as controller, CFO and member of the executive board of
various industrial companies. «




The PFI-s is a diagnostics system which runs during the process.
Here: the burner and diagnosis device with the flame on the display.

The latest process diagnostics
in thermal spray technology

With thermal spray technology STI | Hartchrom has extended its range of processes by
an innovative technology. Apart from the actual process technology, the quality and functionality
of the layers are also continuously enhanced with selective process control and diagnosis.

The online diagnostics system analyses the layer quality, sta-
bility and fluctuations caused by the scatter range during the
entire spraying process. A simple, fast tool for the analysis of
the distribution and density of the particles is online analysis
of the particle velocity. STI | Hartchrom used the online diag-
nostics for the development and qualification of their HVOF
(high velocity oxygen fuel) process, and adjusted its parame-
ters precisely on the basis of the results. The oxygen and fuel
quantity, powder type, the carrier gas and the spray distance
are the most important HVOF process parameters, which
require exact control. In addition, the layer quality is subject
to continuous further development by means of comprehen-
sive metallographic tests and hardness monitoring.

Diagnosis process for R&D

The Particle Velocity Imaging process (PVI) is a system for
measuring particle velocity. A CCD camera with a zoom lens
photographs the luminous stream of particles of the process.
As the camera works with a very short exposure time, the
individual particles appear as a thin, luminous stripe. The
advantages of this process are mainly the very high data
rate (number of particles/image and the high image rate of
15 images/second) as well as online evaluation. The measur-
ing process is suitable for all thermal spray processes charac-
terised by a luminous stream of particles (e.g. HYOF/HVAF,
plasma, wire and flame spraying). The results are velocities
for various process parameters, depending on the spraying
and measuring distance.

Diagnosis process for production

A diagnosis process is used for production which can provide
information on the process quickly and simply. The device
registers changes in the spraying jet without measuring dis-
crete values. So-called PFI-s (Particle Flux Imaging) is a diag-
nostics system which runs during the process. The system
optically records the stream of particles and the spraying
point, the point at which the melted, liquid particles make
contact with the substrate. This particle diagnostics method
can be used to determine properties of the spray particle
during the flight phase at a certain point of the spray jet.

At the same time the device measures the surface tempera-
ture, the flow rate, the diameter and velocity of the particles.
A special process unit of the sensor also determines the
two-dimensional distribution of the particle properties and
the characteristics of the spray jet. An optical change in the
jet indicates deviations in individual parameters (e.g. faulty
gas flow rate measurement) or is an indication of wear on
the burner components.

The HVOF process

The common feature of the various spraying processes is
a powerful heat source (flame) into which the spray feed
stock is introduced and accelerated onto the substrate
surface in the form of melted particles at high velocities
(approx. 500 m/s). During the high-energy HVOF process
the powder feed stock is sprayed onto the substrate

at supersonic speed. «



Surface Technology

STI | Hartchrom provides surface
treatment for Maybach

There is a good chance that your car attained its shapeliness with the aid of
a specially finished tool. Mercedes-Benz Cars also uses the surface treatment technology
of Hartchrom Teikuro Automotive GmbH for its luxury brand Maybach.

STI | Hartchrom offers unigue chrome plating technology for
the deep drawing moulds and dies used in the automotive
industry. The so-called Teikuro Process is globally acknowl-
edged as the premier surface treatment for moulds and dies.
The technology has been developed by the Teikuro Corpora-
tion in Japan and the USA over the past 30 years and has been
adapted to the specific needs of the automotive industry.

Internationally recognised plating method

The cooperation with Teikuro Corporation led to the founda-
tion of Hartchrom Teikuro Automotive GmbH, a subsidiary of
STI I Hartchrom. Since then, tools have been surface treated
at the new STI Surface Center in Sternenfels-Diefenbach
(Germany) for almost all automotive manufacturers, including
the premium brands. Worldwide customers include BMW, -
Daihatsu, Ford, General Motors, Nissan, Lapple and VW. . L
Mercedes-Benz Cars also uses the surface treatment technol-
ogy of Hartchrom Teikuro Automotive GmbH for its luxury
brand Maybach.

Surface treatment of automotive moulds and dies in the
STI Surface Center in Sternenfels-Diefenbach (Germany).

The Teikuro hard chrome plating process

In the Teikuro hard chrome plating process, the working intact. Process reliability, availability and service life of the

surface of the tool is plated with a thin and extremely
low-friction coating of hard chrome. This protects
the shape of the mould, and any friction effects
are absorbed by the layer of chrome. The fine-
ness of the surface guarantees that friction
is reduced to @ minimum. Thanks to the
low chrome plating temperature of
less than 60 degrees, there is abso-
lutely no risk of thermal distortion.
Even with multiple chrome plat-
ing, the geometric shape of the
mould remains permanently

"

tool are increased, while maintenance requirements

_ are kept low. The resulting commercial advantages

. are significant and offer customers a key advan-
tage over competitors. If the tool is recoated,
then this process also emerges as

the most advantageous in the long
term. In order to minimise downtime
in the pressing plants to an abso-
[ute minimum, Hartchrom
Teikuro Automotive GmbH
works seven days a week,

24 hours a day. «
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