QASS µmagnetic

Hardness Testing In Real-Time

In-Process - Contactless - Non-Destructive - 100 %

QASS µmagnetic - Contactless Hardness Testing
After years of development we have
realized QASS µmagnetic, a completely new micromagnetic measuring
concept. We utilize the Barkhausen
noise, that is known for decades, which
means ongoing interaction ferromagnetic materials by using an external
magnetic field. This is combined with
very high sampling rates and our realtime spectral analysis.
Determine the hardness of your
purchased materials and conduct a
reliable Positive Material Identification. Analyse non-destructively the
hardness condition of ferromagnetic
components and materials with QASS
µmagnetic. Due to the one-time calibration of the QASS µmagnetic to your
materials, a reference condition is set
whereby the hardness can be shown in
Rockwell, Brinell or Vickers.

Verifiable: Non-Destructive Hardness Testing – Also Contactless
QASS µmagnetic measures via direct contact or even with an air gap

By Way Of Example:
Grinding & Turning
With QASS µmagnetic you can detect burning in your components,
as soon as it happens. The analysis
happens in-process and contactless. During grinding and turning
processes components can heat
up immensely due to the friction.
During the cooling process zones
can develop that differ in hardness
or white etching layers from the
rest of the component. This makes
the component more prone to
surface damage. QASS µmagnetic
detect those zones.

The QASS µmagnetic system is based on the successful Optimizer4D.
between sensor and component. The
QASS software compensates known
distances, which could influence
measuring values.
Thereby we are able to detect the hardness of ferro-magnetic materials even
under noisy and unsettled conditions.
The detailed analysis is shown in a
transparent 3D-landscape with the
axes frequency, time and amplitude.
The numbered result is user-friendly
visualized as a single value. The measurement system enables a contact-less
hardness measurement in real-time,

Innovation at familiarly high quality: the new magnetic field sensor
of QASS is the result of long and
hard development. It enables contactless hardness measurements.
Instead of testing only samples,
from now on every single component can be tested.

directly on the component and under
production conditions.
A measurement on parts that move during production is possible, for example, when rotations or linear movements
are used. The new sensors by QASS can
be customized to the customer’s needs
and processes. Contact us – we will
find a solution.

Reasons For QASS
µmagnetic:
• Quality assurance in-process
and in real-time
• Inspection of quality of received
materials (test of mixed-up
components)
• End-of-line testing of products
and components (test certificates possible)
• Non-destructive
• Optionally contactless
• Technological advantage
• Comprehensive visualization of
complex measurement results
• Reduction of costs and time
• 100% testing instead of sample
testing

Functionality: This Is How QASS µmagnetic Works
QASS μmagnetic is using the physical
effect named “Barkhausen effect”. This
effect occurs when a magnetic field is
applied to a ferromagnetic component.
The component will not be evenly magnetized. Microstructures, the so called
„magnetic domains“, are mircromagnets, that always change their magnetic orientation completely.
Due to this, incredibly small, erratic
changes happen, which can be measured quickly. QASS μmagnetic evaluates
millions of these changes and can then
deduct information about the structure
and hardness of each measured area.
A purpose-built sensor detects these
magnetic jumps. The stepwise growth
of the materials magnetic strength gives us information about the crystalline structure and about inner pressures
and hardnesses.

Different mechanical parameters correlate with different signal amplitudes.
This 3D-depiction of QASS µmagnetic shows the reversal of magnetism and
its micromagnetic response. High amplitudes correlate with quick changes of
orientation of the inner magnetic field. The faster the changes, the softer the
material and the higher the signal amplitudes – similar to a micro magneticfinger print. The left depiction shows soft material with higher amplitudes.
On the right there are lower amplitudes that show a higher hardness value.

Cognitive Measurement
QASS µmagnetic is able to process
millions of sensor samples per second,
with the help of advanced big data
algorithms and the QASS spectral
analysis – all in real-time. Cognitive
measurement means understanding:
Adapted to your process, the system
recognizes on its own when the production exceeds tolerance thresholds.
When a threshold is exceeded a signal
lamp can light up, or the system immediately sends a signal to the machine.
The system can easily be retrofitted
into existing production chains.

Advantage: Analysis In 3D
Different hardness means different
signal amplitudes. QASS µmagnetic
makes the material properties visible
in real-time. Hardness values can be

read from the data after in-depth
calibration. The user has the option to
adjust the tolerance thresholds in the
Analyzer4D-software by himself. This is
shown as a determined hardness value
on the measurement system. As soon
as this value is undercut or exceeded,
the material is assessed as faulty.

Pre-, In- And Post-Process Measurement
Measure the mechanical parameters
of your test specimen. The measurement results are displayed live. All
application options of QASS µmagnetic
are possible upstream, in-process, and
downstream. Test your components
and materials non-destructively and

contactless. The technical feasibility
in a process depends on the available
space and process control.

Big Potential: QASS µmagnetic Can
Do More
We will continue to make QASS
µmagnetic even better in the future.
Current and future systems can generally continuously be upgraded to the
latest version and new functions are
added. Currently, we are working on
following projects:
• Testing of the hardening depth
• Testing of inherent stress conditions
• Identification of the grain size distribution

The Company
As a pioneer for cognitive measurement systems in autonomous
processes, QASS is an expert when
it comes to automated evaluation of
process operations in the industry.

Long-standing customers such as
BMW, Daimler, Ford, Harley-Davidson, MAN, Bosch, Hyundai, Samsung
- just to name a few - put their trust
in our outstanding technology.

QASS is the leading specialist in crack
detection, process optimization and
component testing in addition to
machine and tool monitoring - in
real-time, non-destructive and 100 %
in-process.

Sales and service partners are located in China, South Korea, Japan as
well as in North- and South America.

QASS GmbH
Schöllinger Feld 28
58300 Wetter (Ruhr)
Germany
Phone: +49 (0) 2335 - 80 20 - 0
Fax: +49 (0) 2335 - 80 20 - 20
Email: info@qass.net
Web: www.qass.net

QASS is certified according to
ISO 9001:2008
ISO 14001:2004

Problem
Until now, hardness has been testet only on samples. A component‘s surface can
seem flawless after it has been worked on, but in truth it shows different values
for hardness and tensile strength. A reliable testing of all components is not possible, due to the fact that conventional measurements are working destructively.

Idea
When a component is exposed to a magnetic field, its magnetic properties
change. This effect is called „Barkhausen effect“. The change depends on the
condition of the component. When you test the properties, a conclusion can be
drawn regarding the condition of the hardness.

Solution
QASS µmagnetic tests hardness non-destructively and with 100 % certainty. The
system magnetizes the components and measures simultaneously how the
magnetic properties change. With these changes the software evaluates automatically how the structure of the component has changed.

