











High-end grinding machines and precise measurement
technology are indispensable. “Even ten years ago it
became clear that the desired diameter for a mill was
getting smaller and smaller, and that only special mea-
suring equipment would allow us to produce at the
defined tolerances,” explains Volker Mayer, who is
responsible for technical support at Karnasch. Back
then, those responsible went looking and found what
they wanted at MT Microtool, now Tool MT. “Their
Microtest measuring machine was just right for us —
highly precise and extremely stable for this application.”

Series Production with a Reliable Process

The growing success of micro-tools, however, meant
that numbers were increasing and the customer’s
demands were, too. Ultimately, it came down to set-
ting up optimized tool production that could repro-
ducibly maintain very tight production tolerances for
batches of between 100 and 2,000 parts. Karnasch
talks about “Quality without compromises. We don’t
want to leave anything to chance. We do not divide
our products into A and B quality, depending on the
tolerance band the tools fall into after the production
process. If we offer a ball-nose mill with a form accu-
racy of £ 3 micrometers over the entire contour, then
this will also be shipped to the customer in that condi-
tion — exclusively at the A quality level.”

This would not be possible without high-end measure-
ment technology. A basic prerequisite is that the grind-
ers can produce pm-precision parts in a stable process.
In order to actually tap this performance, the worker
must be able to set up, check, and correct the machines
in temperature controlled production facilities by
applying measurements from the machining process.

The NanoMatic CNC tool measuring
machine at Karnasch for measur-
ing micro-tools in a shop floor
environment. It is equipped with
an image processing sensor and
high-precision zoom optics.

Because the Microtest measuring machine is not fast
enough for series-production measurement due to its
manual operation, Volker Mayer and his team of spe-
cialists looked around for a better solution. He found it
at Werth Messtechnik —where Tool MT had, since 2009,
become part of the Werth family of companies, spe-
cialists in coordinate measuring technology using opti-
cal sensors, multisensors, and computed tomography.

Their choice was the NanoMatic CNC tool-measuring
machine, equipped with an image processing sensor
and high-precision zoom optics. The NanoMatic is the
successor to the Microtest machine proven at Karnasch
and is also designed to measure micro-tools in a shop-
floor environment. Mayer: “The Werth NanoMatic is
CNC-controlled, like a machine tool, and is easy and
fast to operate, which is what our series production
needs. We use it to measure runout, diameter, and
ball-nose or corner radii on our tools. We also have a
partner in the Werth Group whose size provides an
enormous variety of measuring technology and great
security.”

Werth NanoMatic Delivers Rapid,
Precise Measurement Results

Mayer emphasizes three essential factors of the Nano-
Matic: the patented principle of clamping and guiding
the tool in a prism, the high-precision zoom optics, and
the easy-to-use software. Christopher Morcom, man-
aging director of Tool MT, explains the technical details:
“The tool is guided in a prism, known as the V-block,
and rotates about its own axis there without moving
axially or radially. Any tumbling error, that is, a runout
deviation through the axis of rotation, is avoided. This
is absolutely necessary if — as is the case at Karnasch —
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high-precision external
contour measurements
are required. This is the
only way to maintain a
shape accuracy of 0.002
millimeters on the tip of
the tool, both when
grinding and when
measuring.”

Another core element
for measuring at
Karnasch is the high-end
zoom optics. Mayer is
also very satisfied with
this aspect of the Nano-
Matic: “The image pro-
cessing sensor enables
us to traceably measure
our micro-mills with a
ten micrometer corner
radius, as well as larger
tools.”

Because some of the
measurements need to
be performed by the tool
grinder parallel with
production, simple and
fast operation is neces-
sary. This is another
strength of the Nano-
Matic, as the tool to be
measured is simply
placed on the prism and

Karnasch Professional Tools
guarantees dimensional
and runout tolerances in
the range of micrometers.

Depiction of radius correction
for a Karnasch mill
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Picture of the radius shape accuracy
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the measurement sequence starts at the push of a
button. Tool specialist Mayer indicates that other
systems require more effort: “In a classic chucking
system, a sleeve had to be changed, depending on the
shaft diameter, which prolongs the measurement
process unnecessarily. Here we can make a change-
over in seconds, which saves an enormous amount of
time for a 100-percent measurement of thousands of
tools.”

The user interface has also deliberately been kept sim-
ple. The measuring machines installed at Karnasch use
WinWerth® measurement software and a parameter
program named Micromills that was specially devel-
oped for measuring micro-tools.

Trans-Regional Production Network
with Identical Measuring Machines

Karnasch points out another challenge that the Nano-
Matic measuring machines have mastered: “Because
our production is distributed across several locations
in Germany and Switzerland, the measurements need
to be performed uniformly.” This is why it is clearly
defined how each tool is to be placed in the prism and
which points are to be measured. All of the measuring
machines must also provide correlatable results.
Karnasch has made a reference tool set for periodi-
cally checking the machines, with twelve tools of
various sizes.

The significance of measuring technology at Karnasch
is made clear by Mayer with a particularly critical ex-
ample. “We make a diamond-coated version of our
micro-tools, which is designed for machining graphite
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Sascha Karnasch: “Our
goals are set for the
future. Because we
have the right mea-
surement capabilities
and have mastered
our processes, we will
produce diamond
ball-nose mills with a
tolerance range of
+0.002 millimeters as
a standard product,
starting with our

full catalog GK 29

2016/2017.”

electrodes. We guarantee the shape accuracy of such
a diamond-coated ball-nose cutter, 0.1 mm in diameter,
to be £ 0.003 millimeters. In order to be able to guar-
antee this level of quality, we perform a 100-percent
inspection of the tools after various processing steps
during the complex production process.”

After an initial measurement of the carbide blank, it is
ground at the production site and then inspected on a
NanoMatic. If the tool is within the tolerance for re-
lease for shipment, it is sent to the central location in
Heddesheim. There all products are measured again on
a NanoMatic and a measurement report is generated.

& |

The measurement report travels with the tools to the
coater, who subjects the tools to an etching process in
order to prepare a base for the coating. The coater
then takes the dimensions again and applies a diamond
coating of the prescribed thickness at the eroded loca-
tion. After coating, a final inspection takes place —first
at the coater, then again on the NanoMatic at the cen-
tral Karnasch site. This means that only perfect tools
are placed in stock. “An enormous effort,” as Karnasch
is aware. “But we are the global market leader for
diamond-coated micro-tools for machining graphite,
when it comes to breadth of products and quality.”

Specialist for the Machining Industry

structural construction industry.

The Karnasch family company, founded in 1961 as a wholesaler for saws and cutting tools, is now a globally
active developer, manufacturer, and dealer for high-performance tools. The CNC Tools division is located at
the headquarters in Heddesheim and has numerous innovative developments for specialized areas of the
machining industry. Microtools are just one example. For composite machining or materials that are diffi-
cult to machine, such as titanium or stainless steels, Karnasch has developed special tool solutions with a
wide selection available from stock. Classical carbide tools, such as core drills, hole saws, router bits, and
saws are also part of the portfolio. They are part of the second pillar, Industrial Tools, whose products are
sold by the branch in Gérsdorf, which has been in business since 1991. Altogether the product range of
Karnasch Professional Tools covers over 12,000 tools that are shipped all over the world to mold and die
builders, aerospace, the automotive industry, shipbuilders and railroad builders, as well as the civil and
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New 2D Functions for X-ray Inspection Tasks

Computed tomography (CT) reconstructs the entire
workpiece volume from 2D radiographic images. In-
spection tasks such as void analysis or inspection of
the situation in an assembly can be performed directly
on the X-ray images without measurements.

To support such applications, new options have been
added for the CT sensor in WinWerth®. For workpieces
that are difficult to penetrate with radiation, assem-
blies with large differences in density, or workpieces
with a high aspect ratio, local contrasts often cannot
be shown with sufficient differentiation. The new Local
contrast optimization allows both increasing contrast
and suppressing noise in the images.
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The histogram display makes it possible to use the mea-
surement window to select any desired areas within
the radiographic image, for which the optimal contrast
for any given application is then set. For multi-material
assemblies, the contrast can be optimized especially
for one material. Using the histogram, it is then possible
to adjust the signal-to-noise ratio for inspection tasks
or CT measurements.

In order to position workpieces optimally in the beam
path, the 7-axis control via joystick allows independent
control of the X-ray tube, detector, and rotary axis.

Radiographic image with low
contrast (left) and after local
contrast optimization (right)

Automatic Workpiece Changer — More Flexible Than Ever

The workpiece changing system (pat-
ent pending) transports various work-
pieces in sequence from a pallet into
the measurement area, then removes
them again afterwards. With this
automatic loading, the TomoScope®
can also be used during “unmanned”
night shifts or over the weekend. The
workpiece changer is integrated
within the radiation protection enclo-
sure of the machine, so that no addi-
tional safety systems are necessary.
This minimizes set-up times and
reduces the time for turning on and
warming up the X-ray sources.

The changing system is now available
for the TomoScope® L, XL and even
the TomoScope® S. There are several
types of grippers for workpiece carri-
ers of different sizes. A loop function
in WinWerth® allows series measure-
ments of identical workpieces to be taught quickly.
Since the analysis of the measurement data also takes
place within the WinWerth® measurement software,
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Full pallet with workpiece carriers

a measurement report is available for each workpiece
immediately upon completion of the measurement.



From left: Rostislav KadICik (Sales Engineer), Jakub Hruby
(Computed Tomography Specialist), Jitka Mikulincovad
(Sales Assistant), and Petr Bilavcik (Company Owner)

Prima Bilavcik Celebrates 25-Year
Anniversary

Prima Bilavcik, s.r.o. in Uhersky Brod has cooperated
with Werth for 20 years and sells coordinate measuring
machines in the Czech Republic, Slovakia, and Ukraine.
It has received the Werth Award for the most success-
ful representative worldwide seven times. For five
years the Prima BilavCik academy has held workshops
and training sessions on the Werth VideoCheck®,
ScopeCheck®, EasyScope®, Inspector®, and Tomo-
Scope® machines. The academy is accredited by the
Ministry of Education of the Czech Republic. Prima
Bilavcik is also accredited to DIN EN ISO/IEC 17025
for the calibration of coordinate measuring machines
according to I1SO 10360.

Werth Inspector®

30 Years of Multisensor
Coordinate Metrology

In 1987, Werth Messtechnik presented the first multi-
sensor coordinate measuring machine, the Inspector®.
The combination of CNC axes and image processing
sensor with an integrated laser distance sensor in the
same beam path enabled measurement points to be
captured automatically in three dimensions.

New Partner in Sweden

Starting in the spring of 2017, sales and service of
Werth coordinate measuring machines in Sweden will
be handled by KMK Instrument AB. Founded in 1994,
the company is based in Vasteras and has many years
of experience in 3D multisensor coordinate metrology.
As a specialist in dimensional metrology and NDT
(non-destructive testing), KMK is accredited for length,
force, and hardness inspections and testing.

Company owners Anders Vallenfjord and
Per-Hdkan Kalbhenn (from left)

Promoting the Next Generation of
Scientists

In the summer of 2016, the Dr-.Ing. Siegfried Werth
Foundation prize was awarded to Dr. Angela Klein for
her dissertation on dual-peak near-field microscopy.
Prizes were also awarded to Ruedi Jung’s master’s
thesis and the bachelor’s theses by Manuel Better and
Thomas Fischer. In November of last year, at the 20-
year anniversary of the Physical Engineering program
at the THM University of Applied Sciences, three gradu-
ates were recognized. Two of them, Vanessa Lang and
Arne Zimmer, completed their excellent bachelor’s
theses at Werth Messtechnik.

Award ceremony at the Friedrich Schiller University

in Jena: (from left) Dean Prof. Dr. Gerhard G. Paulus,
Dr. Angela Klein, Chairman of the Board of Trustees
Arno Fink (Dr.-Ing. Siegfried Werth Foundation)
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