
Abrasive recycling reduces costs and 
conserves resources
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Introduction

The quest for cost efficiency and sustainability presents companies in the machining industry with 
the challenge of taking a holistic view of their processes and continually optimizing them. In the field 
of waterjet cutting, the reprocessing and reuse of the abrasive enables users in numerous industries 
to achieve significant resource and cost savings. The new Abrasive Recycling Unit ARU from ConSus 
combines high output and maximum energy efficiency – in both injection and suspension waterjet 
cutting.

Maximum efficiency in waterjet cutting

Abrasive waterjet cutting is one of the most important industrial cutting techniques and allows the 
processing of an almost unlimited range of materials. It is a so-called cold cutting process in which no 
heat is generated. Therefore, any effects on the material and any structural changes are impossible. 
To achieve the high cutting performance and cut quality, garnet sand, a natural mineral product with 
high hardness and shatter resistance as well as an ideally suited grain shape, is added to the water jet 
as an abrasive. Typical grain sizes for waterjet cutting are 80 and 120 mesh. The decisive factor – in 
addition to hardness and quality – is a consistent size of the cutting particles. Variations can signifi-
cantly reduce the cutting performance of the water jet and, in the worst case, clog the cutting nozzle 
and damage the components and the workpieces.

Abrasive waterjet cutting enables the 
separation of almost all common  
materials. The picture shows a WAS jet 
cutting ceramics.
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Cost-intensive procurement and disposal of the abrasives

The procurement costs for garnet sand have increased significantly in recent years. In addition, there 
are storage costs and supplier dependency, which can put larger or urgent projects at risk. Moreover, 
used garnet sand must not be declared as construction waste as a rule, but usually falls under was-
te code 12 01 17 of the EU classifications for waste blasting material and must be disposed of at a 
landfill site at high cost. If hazardous substances are contained due to the processed material, the 
waste code would be 12 01 16, the disposal of which is associated with even greater expense. The re-
processing and subsequent reuse of the abrasive therefore results in a significant reduction of costs 
and time and increases the sustainability of the production.

Relationship between cutting processes and recyclability

Garnet sand is used in both the Water Abrasive Injection (WAIS) and Water Abrasive Suspension (WAS) 
processes, for the latter of which ConSus is the global technology leader. With WAIS, the water passes 
through the nozzle in the cutting head of the system under a typical working pressure of about 4000 
bar. The abrasive is added directly behind the nozzle. The result is a three-phase blasting tool with 95 
percent air content, which leads to turbulent acceleration and thus significant comminution of the ab-
rasive while generating the jet. In the WAS process with the ConSus abrasive mixing unit (AMU), part 
of the pressurized water flows into the AMU at up to 1500 bar via a bypass valve and, before reaching 
the cutting nozzle, forms a suspension there with the abrasive, which is passed on via a high-pressure 
hose. This results in a two-phase blasting tool made of water and virtually undamaged abrasive grain. 
The minimal particle size reduction with WAS ensures ideal recycling conditions in addition to a signi-
ficantly higher cutting performance.

IM
AG

ES
: C

ON
SU

S

Used abrasive sand before (left) and  
after recycling. Recycling increases  
sustainability and reduces consumption 
and disposal costs
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Recycling process for WAIS and WAS systems

Systems such as the new Abrasive Recycling Unit ARU from waterjet cutting specialist ConSus allow 
users to recycle the abrasive on site in a resource-saving manner. The ARU is suitable for use with 
both the WAIS process and WAS. The recycling process starts with feeding the used abrasive into a 
wet-hopper. Subsequently, two separating screens in the wet screening machine separate the oversi-
ze, which is larger than 355 μm, and undersize, which is smaller than 125 μm, from the reusable good 
grain. The screen sizes are customizable. The scrap ends up in a big bag, a collection container with 
a drip tray. An ultrasonic sensor monitors the fill level. A pump feeds the dripping water from the big 
bag back into the wet-hopper. With WAS, the wet recycled abrasive can be added directly back to the 
cutting circuit. If, on the other hand, the recyclate is to be reused in a WAIS system, it must be dried 
so that it is free-flowing and can be sucked into the mixing chamber. For this purpose, the ARU can be 
expanded to include a drying unit in which heating elements dry the abrasive at temperatures of up to 
600°C.
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ConSus‘s new Abrasive Recycling Unit 
ARU with drying system for WAIS 
for energy-efficient, high-throughput 
reprocessing of the abrasive.
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A vibration coil conveyor breaks up any remaining clotting and cools the recyclate to finally collect it 
in a big bag. The exact configuration of the ARU is customized to individual requirements, as is the 
size of the wet screens for filtering out the undersize and oversize grains.

 

High output with low energy requirement

With the ARU, ConSus enables the automated reprocessing of at least 100 kg of abrasive per hour. Users 
benefit from reliably high recyclate quality while the cutting performance remains completely perfect 
(in WAS systems) or almost completely perfect (with WAIS). The recycling rate is largely determined by 
the choice of the waterjet cutting method: Due to the abrasive grain size reduction in the acceleration 
process of the mixing chamber with WAIS, up to 50 percent of the abrasive can be recycled, depending 
on the material being processed. Here, ARU‘s new drying method offers significant energy savings with 
an equally high output rate in WAIS systems. Whereas in combination with WAS, it is even possible to 
reprocess at least 80 percent of the abrasive. Since the moist garnet sand can be directly reused in the 
AMU ConSus, the space as well as the energy and time required for drying are eliminated, making the 
combination of ARU and ConSus notably compact, sustainable and cost-effective.

In the vibration coil conveyor of the WAIS 
drying system, remaining clottings are 
broken and the recyclate is cooled down.
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In the WAS system with the ConSus 
abrasive mixing unit, moist recyclate can 
be reused immediately without drying.
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Abrasive circuit increases sustainability and profitability

Abrasive recycling allows industrial users to optimize the sustainability of their waterjet cutting pro-
cesses. In addition, the reuse of valuable natural resources ensures a significant reduction in con-
sumption and disposal costs. The ARU developed by ConSus is suitable for the combination with 
WAIS as well as WAS systems and can be individually adapted. In addition, the system sets new 
standards in terms of output and energy requirements.
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ConSus

ConSus – ANT Stationary Cutting Solutions GmbH is part of the ANT Group and specializes in the 
requirements of the processing industry. ANT is the technology and market leader for mobile water-
jet cutting and has more than 20 years of experience with Water Abrasive Suspension (WAS) cutting 
technology. The newly founded ConSus GmbH supports customers worldwide to benefit from the 
cost-performance advantages of the WAS process in stationary applications as well. 

The core competency of ConSus GmbH and the ANT Group lies in the Water Abrasive Suspension 
(WAS) cutting technology and in special-purpose mechanical engineering. Numerous worldwide 
patents prove the technological know-how of the company group.

More information at https://www.consus-gmbh.com/.
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