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Project Partners

SKIT

Karlsruher Institut fur Technologie

® Partner for research, design of
the test bench and experiment
series

C&NTEC

Made in Germany

® Industry partner, expert in
concrete surface work and
diamond cutting

H l . Hochschule Konstanz
Fakultat Maschinenbau

® Partner for research in
mechanical engineering and
design of demonstrators

SAT

® Industry partner, expert in
nuclear dismantling,
decommissioning and
decontamination

EKONT-2: Advancement of a demonstrator for dry-mechanical decontamination of corners and inner edge in nuclear facilities



Basics about EKont

® Development of an innovative, semi-automated demonstrator for dry-
mechanical decontamination of corners, edges and impurities for nuclear
facilities (01.08.2019 — 30.06.2023)

® Comparison of the performance parameters

® Development and construction of new demonstrators

® Follow-up research project: EKONT-2 (01.07.2023-30.06.2026),
Advancement of a demonstrator for dry-mechanical decontamination of
corners and inner edge in nuclear facilities
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Currently used tools

Currently used tools A:
needle gun DIMU type 34 B [1] B: milling tool enviro C25 [2] C: concrete grinder enviro ASM 125 [3]

Source: [1] Dieter Muthmann GmbH; https://www.dimu.de/nadelpistole-typ-34-b.html. [Accessed 08 06 2021].
[2] ASUP GmbH; https://asup.info/marken/enviro/enviro-eckfraese-c25. [Accessed 08 06 2021].
[3] ASUP GmbH; https://asup.info/marken/enviro/enviro-hand-schleifmaschine-asm-125. [Accessed 08 06 2021].
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Developed Cutting technologies

a) Step cutter with co- b) Step cutter with contrary ~ ¢) Step cutter with concentric
rotating direction direction of rotation contrary direction of rotation
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d) Oscillating toolhead



New developed prototypes
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Technical design of the test bench
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Technical design of the test bench

TR

Tool holder with prototype A (left) and prototype B (right)
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Scientific Investigations and experimentally collected
performance parameters

® Internal factors ® External factors

® Feed rate (Linear unit) ® Forces and torques (6-axis sensor)
Surface roughness (Laser scanner)
Vibrations (Vibration meter)
Sound level (sound level meter)
Demonstrator weight
Amount of dust (real-time dust monitor)
Particulate matter (grainsize measur)

® Removal depth per operation
(Kardan joints)

® Direction of rotation
® Direction of operation
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Test Series

Over 70 test and experiment series with average 6 tested parameters
= more than 420 data series
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Step cutter with co-rotating direction

® Five diamond discs

® All discs co-rotating in one direction == tHH--
® One engine

N
Forces Vibrations
Amount of dust Sound level

Demonstrator weight
Particle matter

Surface roughness
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Step cutter with contrary direction of rotation

® Six diamond discs

® Contrary direction of rotation L
: \V/3
® Two engines

T
Sound level Amount of dust

Vibrations Demonstrator weight
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Step cutter with concentric contrary direction of rotation

® Five diamond discs

® Concentric (middle) disc contrary
direction of rotation FSIHIEYS

® One engine

N BT

Amount of dust Demonstrator weight
Particle matter Surface roughness
Sound level
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Oscillating toolhead

® Diamond head for corners and inner
edges

® Oscillating (vibrating) toolhead
® One engine

e e

Demonstrator weight Feed rate
Inner corners Removal depth
Vibrations
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Laser scanning
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a) Step cutter with co- b) Step cutter with contrary c) Step cutter with concentric
rotating direction direction of rotation contrary direction of rotation
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Laser scanning

e ey ?‘i:.!’,‘", TR ‘,-“. ,‘g "‘ RN AR ."\ “‘ . -\4&\~Q ~ww ‘\Sﬁ's’ W ,6“44,»,‘&-!;4“‘:‘5‘-?*‘ «ia‘(_ e .‘3\ \5 NE tﬂ \:‘

b «

3D displays for the inner edge before (left) and after (right) the test with the prototype A
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Practice tests at Nuclear Power Plant Obrigheim
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Conclusion EKont and Outlook EKONT-2

® ,Keep the good things and improve the bad things*
® The research project delivered four fully working demonstrators

® The test bench showed, which demonstrator performs well in a specific field
® Forces and torques, Sound level, Vibrations, Surface roughness, Dust, etc...

® The tests on site of the NPP showed, which aspects are really important
® E.g. Demonstrator weight for the Nuclear Site workers

® Future planned improvements in the development:
® Tool weight
® Dimensions of the tools
® Surface quality especially for clearance measurement
® Exact depth performance
® Overall safety improvements for workers
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