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Gravimax MMX-R Platform

Next-generation radiometric measurement
technology for precise and efficient process control

The increasing complexity of modern production processes places high demands on measurement and
control systems. Precise, robust, and at the same time flexibly scalable sensor technologies are now
essential to ensure quality, efficiency, and sustainability across the entire value chain.

With the new Gravimax MMX-R platform, Mahlo introduces a radiometric technology specifically designed
to meet the challenges of digitalized production environments. The platform combines state-of-the-art
X-ray hardware with a new generation of intelligent measurement and analysis algorithms.

Technological Foundation — Rethinking Radiometry

The Gravimax MMX-R platform is built on a completely redesigned architecture that significantly enhances
precision, material independence, and operational reliability. The combination of high-resolution
semiconductor detectors, an optimized radiation source, and advanced signal processing forms the basis
for reproducible and stable measurement results in a wide range of industrial environments.

Key technological features:

More compact sensor design (200 mm standard):
Ideal for tight installation spaces, easy to retrofit into existing scanners.

New detector electronics:
Fully compatible with all radiometric sensors — ensuring maximum investment security.

50 keV X-ray tube instead of 65 keV:
Reduced radiation protection requirements, smaller design, easier integration.

Semiconductor detectors instead of ionization chambers:
Higher resolution, greater stability, no high-voltage components, significantly more compact.

Simultaneous absorption and backscatter measurement:
Improved independence from material properties, ideal for complex substrates.

Optional component content measurement:
Perfect for materials with high filler content.

New software generation:
Multichannel calibration, percentage calibration, optimized zero profiles, and passline
compensation - all fully automated.

Platform Architecture — Modularity for Diverse Applications

The MMX-R platform is consistently designed with a modular structure. Depending on
the material class and desired measurement principle, different sensor configurations
are available:

Gravimax MMX-R Hybrid
1x absorption + 1x backscatter
+ Universal solution for a wide range of materials

Minimal material dependency
Separate detection of basis weight and heavy components
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Gravimax FMX-R-B
2x backscatter
Optimized for extremely high basis weights (> 15,000 g/m?2)
+ Suitable for technical nonwovens, textile construction products, and compounds

Gravimax FMX-R-A
2x absortion
Highest accuracy for lightweight materials
+  Example: PET nonwovens with accuracy down to < 0.1 g/m?

This enables precise adaptation to different material classes — from ultra-light hygiene nonwovens to
heavy technical fabrics.

Measurement Distance, Radiation Protection & Integration -
Thought Through in Detail

The sensors operate at measurement distances of 10, 15, or 30 mm, allowing an optimal balance between
resolution, safety, and efficiency depending on the application. ;

Advantages of shorter measurement distances:

Increased resolution
Improved measurement stability
+ Significantly reduced radiation dose

For different system layouts, configurable options are available, including:

Beam absorbers as metal plates or rollers
+ Lowered beam absorbers to reduce dose in 0-frame systems
+  Flexible adjustment options for tube current and voltage

These measures ensure both high measurement quality and easy integration into
existing system architectures.

Industrial Applications — Proven Performance in Practice

The MMX-R platform has been evaluated under real production conditions. The results confirm the high
performance of this new generation of radiometry.

High basis weight ranges - replacement of beta sensors

Backscatter measurements in graphite nonwovens (600-1200 g/m2) deliver profiles nearly identical to Kr-
85 systems — but without radioactive sources.

-Benefits: Lower radiation protection requirements, higher operational safety, and reduced costs.

Unbonded nonwovens

Unbonded nonwoven can be measured against a supporting metall roller or metall plate. Depending on
the basis weight range and material composition the sensor is configured giving the highest measuring
accuracy.

- Particularly suitable for early process stages of unbonded nonwovens.
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Simultaneous measurement of basis weight and heavy components
A single sensor can measure total weight, binder content, LOI, or fillers up to 250 g/mz2.
-ldeal for glass fiber products, compounds, paper, or filled films.

Wide measurement range — from ultra-light to ultra-heavy
Absorption: 1-1000 g/m?
+  Backscatter: 100 to >15,000 g/m?2
*  Heavy components: 250 g/m?
->Broad application range from hygiene products to construction/insulation materials.

Optimized integration in 0-frame scanners
Lowered beam absorber solutions enable reduced radiation dose while maintaining full performance.

- Especially relevant for modernization and retrofit projects.

More Than a Sensor — A Complete Ecosystem

The MMX-R platform is part of a comprehensive digital control system developed by Mahlo for data-driven
production:

+ Real-time visualization of process parameters
+  Predictive maintenance algorithms
Fully automated calibration processes
+ Open interfaces and integration into existing lines
+  Modular software architecture for scalable process chains

This transforms measurement technology from a pure control instrument into an active component of
digitally networked manufacturing.

Conclusion

The Gravimax MMX-R platform marks a significant advancement in radiometric measurement technology.
The combination of compact design, modern detector technology, high material independence, and
intelligent digital analysis provides the foundation for reliable, flexible, and future-proof process control.

Thanks to its modular architecture, the platform can replace existing beta systems while also opening up
new fields of application—particularly in areas where traditional transmission methods reach their limits.

Do you want more Information?
Please contact our expert!

Matthias Wulbeck, our product manager QCS is
happy to help you.

Get in touch with us!
Tel. +49 ouL1 601 123
Email: mmx@mahlo.com
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