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Our Cover Picture

The mold temperature control is used to heat up the mold and keep it at operating temperature, to 
ensure a consistently high quality of the die-cast parts, to optimize the cycle time and to extend the 
service life of the die-casting mold.

Our cover picture shows a multi-circuit temperature control system for temperature control of confor-
mal cooling in die casting molds from Robamat Automatisierungstechnik GmbH using the example 
of a 20-circuit installation hybrid solution on a 3500t Bühler die-casting machine.
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EDITORIAL

We receive worrying messages every day, such as re-
ports on raw material procurement. The price for steel 
scrap has risen by a good 40% since the beginning of the 
year, the prices for foundry coke and zinc by 20%, and 
that of pure magnesium by as much as 60%. In addition, 
there is also a shortage of many raw materials. All of this 
in connection with rising electricity costs creates major 
problems for our companies in addition to the pandemic 
that flares up again. And yet they master these challen-
ges, this deserves our respect.

The present edition provides a contribution to the correct 
labeling of green sand release agents. The suppliers are 
obliged to implement classification, labeling and suitable 
containers strictly in accordance with the legal require-
ments; There is no room for discretion.

Another article deals with flexible deburring and automa-
tion solutions for die casting. The challenges when ma-
chining various components lie in their geometry and, in 
particular, in their size. The insides of the workpieces in 
particular are difficult to reach and require precise debur-
ring. Solutions are shown here.

The mold temperature is of decisive importance for the 
heat dissipation from the melt as well as for the mold fil-
ling and solidification of die cast parts. One of the primary 
sources of error in the die casting process is a mold tem-
perature that is not optimal in terms of casting technology. 
This has to be avoided, you will find solutions in the cor-
responding article.

In foundries, 2D radioscopy is no longer sufficient for 
quality control to meet the increasing requirements. With 
computed tomography, internal structures of an object 

can be visualized in three dimensions and analyzed in de-
tail, which is not possible with any other inspection tech-
nology. This article clarifies the question of fan-beam CT 
with a line detector or cone-beam CT with flat detector.

Finally, we have information about a high-tech cleaning 
and grinding cell which is operated by an industrial robot 
and which, thanks to an automated tool change system, 
does the various processing steps fully automatically.

As always at this point, I wish you lots of new knowledge 
while reading and look forward to your opinion and sug-
gestions for the next issues of Casting Online Magazine.

Dr.mont. Stephan Hasse

Foundry Technologies & Engineering GmbH
Publisher of www.giessereilexikon.com 

Dear readers,

http://giessereilexikon.com
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Release Agents and Their Correct Classification in the 
CLP Regulationg
Correct Labeling of Greensand Release Agents
Henning Rehse

The user will be able to clearly recognize this from the 
labeling and information on the containers and in the 
safety data sheets.

Considering what has been said above, both users and 
suppliers have a common interest in keeping classifica-
tion and labeling as correct as possible with regard to 
safety, the environment and health.

The situation is different, however, with regard to the 
carrier media, the spectrum of which ranges from con-
ventional solvents with high classification and labeling 
requirements to the carrier medium water, which is 
completely free of labeling and classification require-
ments. Between the former and a water-based release 
agent, there are various nuances, the classification and 
labeling of which require very precise consideration 
and evaluation.

Suitable Ingredients

This is achieved first and foremost by selecting suitable 
ingredients. In the case of release agents (separating 
agents), a distinction can always be made between actu-
al active ingredients that enhance the performance, i.e., 
influence the separating effect, and the carrier media. The 
active ingredients of modern release agents are comple-
tely unproblematic in terms of safety, the environment and 
health. Problematic ingredients or traces in the raw mate-
rials are usually below the legal limits due to low concen-
trations or are below these limits in relation to the overall 
formulation.

Main Facts

In principle, the classification of chemicals is clearly defi-
ned from the point of view of safety with regard to flam-
mability, health (such as the labeling of toxic or allergic 
effects) or the environment with regard to, for example, 
water pollution or damage to the ozone layer. 

The classification of release agents for green sand appli-
cations nevertheless requires explanation:

The carrier media of green sand release agents may con-
tain liquid substances and mixtures of mineral products 
(hydrocarbons) in excess of 10%, which have a kinematic 
viscosity of < 20.5 cSt (mm²/sec) at 40°C.

In this case, the green sand release agents concerned 
must be labeled with the H statement (H = Hazard) 304 
„Danger – May be fatal if swallowed and enters airways“ 
and bear the GHS 08 pictogram (Fig.1). 

In 2008, the GHS Regulation (EC) No. 1272/2008, known as the CLP Regulation (Classification, Labeling 
and Packaging), was adopted. After the expiry of all transition periods on 01.01.2017, it has now fully 
replaced all the “old“ directives.

Suppliers are obliged to implement classification, labeling and the appropriate containers strictly in 
accordance with the legal requirements; there is no room for discretion.

“The active ingredients of modern release agents 
are completely unproblematic in terms of safety, 
the environment and health”

RELEASE AGENTS AND THEIR CORRECT CLASSIFICATION

https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/separating-agent-4131/?cHash=000b57e129891033718c3a88600274c1
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/separating-agent-4131/?cHash=000b57e129891033718c3a88600274c1
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/green-sand-3818/?cHash=7dc36e3432af09fa79d8364d3609ac63


According to CLP Regulation, the classification and labe-
ling must be based on the kinematic viscosity. It is not 
permissible to express the viscosity as dynamic viscosity 
at 20°C in the unit mPas.

Fig. 1: Conventional release agents carry the hazard pictogram GHS 08 Fig. 2: BENTOGLISS 121 HV from ASK Chemicals is completely 
label- free according to CLP Regulation
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Reporting and labeling a numerically higher value based 
on the dynamic results in misleading and false labeling.

The impression is given that the greensand release agent 
is not to be labeled either in the safety data sheet or on 
the container. The user is not fully informed about the ac-
tual hazard potential of the greensand release agent.

With the greensand release agent BENTOGLISS 121 
HV, ASK Chemicals offers foundries a material that is 
particularly suitable for molding plants and hand molding 
machines. BENTOGLISS 121 HV is characterized by the 
complete absence of solvents, is therefore particularly 
environmentally friendly, health-friendly and absolutely la-
bel-free according to the CLP Regulation (Fig. 2).

“BENTOGLISS 121 HV is characterized by the 
complete absence of solvents, is therefore 
particularly environmentally friendly, health-
friendly and absolutely label-free”

Author: 

Henning Rehse
ASK Chemicals
henning.Rehse@ask-chemicals.com

https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/molding-machine-4322/?cHash=cd203b8782a68abdde393eff293b4551
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/molding-machine-4322/?cHash=cd203b8782a68abdde393eff293b4551
mailto:henning.Rehse%40ask-chemicals.com?subject=


00 Casting online magazine 2020 | 0705 Casting Online Magazine 2021 | 11

About ASK Chemicals
ASK Chemicals is one of the world‘s largest sup-
pliers of foundry chemicals and auxiliaries. Its 
comprehensive product and service portfolio ran-
ges from binders, coatings, feeders, filters and re-
lease agents to metallurgical products such as in-
oculants, magnesium treatment wires, inoculation 
wires and master alloys for iron casting. Core pro-
duction, prototype development and a wide array of 
simulation services complete the range.

With research and development locations in Euro-
pe, America and Asia, ASK Chemicals sees itself as 
a driving force behind foundry technology innova-
tions coupled with the commitment to consistently 
provide added value to its customers. Flexibility 
and speed, quality and sustainability, as well as 
profitability of products and services are crucial for 
the company.

RELEASE AGENTS AND THEIR CORRECT CLASSIFICATION

Source: ASK Chemicals



https://www.ask-chemicals.com/home
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Flexible Deburring and Automation Solutions for High 
Pressure Die Casting  
Christian Kunz and Christina Necker
The Ljunghäll Group (subsidiary division of the Gnutti Carlo Group), based in Södra Vi, Sweden, is one of 
the largest companies in aluminium die casting. With 4 plants worldwide, Ljunghäll produces components 
for vehicle construction. For a new project - the machining of gearbox housings (Fig. 1), camshaft housing 
and so-called flywheel housing, Ljunghäll was looking for an experienced partner for the finishing of the 
castings and found one in Mössner. 

August Mössner GmbH + Co KG, based in Eschach in 
southern Germany, looks back on more than 30 years 
of expertise in the field of finishing castings in the HPDC 
area. 

The comprehensive know-how and the flexible system 
concepts of the finishing lines for castings have created 
the confidence of Eric Müller, CTO of Ljunghäll, in a long-
term partnership with Mössner. 

The high demand for quality and reliability perfectly unites 
the common values of Ljunghäll Light Metals Division and 
Mössner. 

The challenges in machining the various large parts lie in 
their geometry and particularly also in their weight. Espe-
cially the inner sides of the workpieces are difficult to re-
ach and require precise deburring (Fig. 2).

In addition to precise and efficient deburring technology, 
the production line is characterised by its modularity and 
flexibility. 

FLEXIBLE DEBURRING AND AUTOMATION SOLUTIONS 

Fig. 1: Machining of gear box housings

Casting Online Magazine 2021 | 11

https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/casting-4228/?cHash=7a0d83c1a56044ddbb361dea36193220
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The number of units required increases as planned over 
several years. In order not to make the total investment at 
the beginning of production, it is distributed according to 
the required plant capacity.

The processing line can therefore be supplemented 
with additional robot burr remover in further construction 
stages (Fig. 3). This reduces the cycle time and thus in-
creases the output of workpieces. 

This flexibility was a major factor in Ljunghäll ‚s decision 
to go with Mössner. 

Fig. 2: Flexible internal machining of die-cast workpieces

“The challenges in machining the various large 
parts lie in their geometry and particularly also in 
their weight”

Fig. 3: Additional deburring robots to reduce the cycle time and 
increase the output of workpieces

https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/robot-burr-remover-5062/?cHash=9a38a803ba0fb54ad4de950809118c8f
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/output-3654/?cHash=32c40bddeaf186fd795a5225e6a568fe
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With a total of six different workpieces, the Mössner sys-
tem does not require any manual set-up processes. An 
image processing system detects the respective workpie-
ce type. Based on this information, the robots automati-
cally change over to the corresponding gripping system 
(Fig. 4). 

The castings are fed to the system via a conveyor belt. 
The vision system detects the position of the workpieces 
and transmits this data to the robot.

The gearbox housing is picked up by the robot‘s gripper 
system. The robot then moves to the deburring spindles. 
Here, a combination of compressed air-driven spindles 
and the proven Mössner machining spindles is used. 

The workpiece guide enables a quick change to the vari-
ous machining stations. 

In addition to processing, the robot also takes over the 
handling tasks when loading and unloading the blasting 
systems. 

To ensure the traceability of the castings, the DMC code 
is applied in the next step by a laser marker.

The machined and marked workpieces are transported 
out of the system on a conveyor belt and thus reach the 
further process steps.

Casting Online Magazine 2021 | 11

“In addition to processing, the robot also takes 
over the handling tasks when loading and 
unloading the blasting systems”

Fig. 4: Flexible deburring and automation solution for high pressure 
die casting

About Mössner

Mössner develops and builds special solutions in 
the fields of mechanical engineering, automation 
technology and robotics. The focus in the portfo-
lio is, among other things, on turnkey casting and 
finishing lines and reliably automated plant techno-
logy. This includes the processes from core hand-
ling, automation of casting machines, cooling and 
industrial marking, to decoring, sawing, milling and 
deburring all the necessary sub-processes of cast 
part production. 

Mössner‘s expertise comes from a wide range of 
automation solutions installed and commissioned 
for customers in the foundry and automotive indus-
tries worldwide.

Author: 

M.Eng. Christian Kunz
Head of R&D and Robotics
August Mössner GmbH + Co. KG
christiankunz@moessner-kg.de

Author: 

Christina Necker
HR Management / 
Marketing Management
August Mössner GmbH + Co. KG
christinanecker@moessner-kg.de

FLEXIBLE DEBURRING AND AUTOMATION SOLUTIONS 

https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/robots-4076/?cHash=76f86914a3eaa0c141b9eb92956bea00
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/blasting-system-4070/?cHash=b38c20249ffe7343eea4ec7c9a3700cf
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/blasting-system-4070/?cHash=b38c20249ffe7343eea4ec7c9a3700cf
mailto:christiankunz%40moessner-kg.de?subject=
mailto:christinanecker%40moessner-kg.de?subject=
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https://www.moessner-kg.de/en/
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Innovative Multiple Zone Temperature Cooling Unit for 
Temperature Control of Near Shape Cooling in Die 
Casting Molds 
Norbert Obermair

The mold temperature is crucial for heat to dissipate 
from the melt and for the mold filling and solidification 
of the casting part. One of the main sources of defects 
in high pressure die casting is a mold temperature 
which is not optimum for the casting technique.

The need for cooling die casting molds close to the 
contours can be summarized as follows: 

• Reduction of cycle times to become more competitive. 

• Change in the spraying process from water-based 
  sprays to micro spraying 

• Increased use of printed form inserts 

This results in a reduction in the distance between the 
temperature control channels and the cavity surface 
and a higher number of temperature control circuits.

Die heating and cooling of molds is used to heat the form to the operating temperature and maintain this 
temperature, ensure the uniform high quality of the die casting parts, optimize the cycle time and increase 
the lifetime of the die casting mold. These tasks are taken on by “heating/cooling units” (also called 
“temperature controllers”), whereby these terms are understood to means all apparatus which brings a 
connected consumer to the production temperature by heating or circulating a liquid medium and keeps 
its temperature constant by heating or cooling.

“The mold temperature is crucial for heat to dis-
sipate from the melt and for the mold filling and 
solidification of the casting part”

INNOVATIVE MULTIPLE ZONE TEMPERATURE 

Fig. 1: Previous spacing rules for temperature control channels in die 
casting molds

E > 1.5 x D and d is approx. 3 to 5 x D in relation to the distance E. 
For oil, E> 20 mm applies 
For water, E > 25 mm applies 
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Distance between the temperature control chan-
nels and the cavity surface

The greater the distance selected, the more uniform 
the temperature in the die casting mold and the higher 
the temperature rise on the surface of the cavity during 
the shot. This fact has positive consequences for the 
warpage, the mechanical properties of the parts and 
the filling of the mold. 

Fig. 1 shows previous recommendations for the dis-
tances between the channels and the cavity and corre-
sponding bore diameters. 

Fig. 2 shows what is practiced today. The smaller the 
distance selected, the faster the heat is dissipated and 
the shorter the cycle.

https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/solidification-3829/?cHash=88622e9759ddb592f215c54fd5836553
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/high-pressures-die-casting-4631/?cHash=709c18f2265df2e4b6d0c04aaf887779
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/mold-temperature-4249/?cHash=9d1b8b65189cf84edf7b56b30c196e71
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/micro-spraying-4974/?cHash=4cb9e627d242801069f5b75f6fc42650
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/die-heating-and-cooling-4250/?cHash=0ecdec06c8cb57b2152ab00757a9f09b
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/die-cast-part-4273/?cHash=52801345d71ab4ac33b5faa69d4ad99e
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/die-casting-mold-4475/?cHash=6a3342104f5d8f701b76134084e6b669
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The smaller the distance between the temperature 
control channels, the more uniform the mold tempe-
rature. However, if there are large distances between 
the temperature control channels due to the design, the 
distance between the cavity and the channel diameter 
must also be larger.

These reduced distances between the temperature 
control channels show the following advantages:

• Realization of micro spraying.

• Increasing the life of the molds.

• Increase in productivity by reducing the cycle time.
 
• Economic temperature control of die casting molds at
  GIGA press. 

On the other hand, there are the disadvantages and 
risks: 

• Formation of cracks between the temperature control 
  channel and the cavity surface.

• Risk of water shot.

Fig. 3: MTZ Type 2511 for 40 circuits (in the past only possible with 
20 dual-circuit devices, now 4 high-performance temperature control 
devices), controlled by a visualization system

The formation of cracks can be reduced by reducing 
the thermal stresses in the mold material through a 
continuous flow of the heat transfer medium instead of 
clocked cooling. The water shot is avoided by an integ-
rated leak detection in the temperature control system.

Multiple zone temperature cooling unit MTZ

The multi-zone heating/cooling unit, type 2511, was de-
veloped by ROBAMAT in order to be able to individually 
control and monitor the thermal household of up to 80 
circuits. 

The advanced temperature control concept massively 
shortens the cycle times and improves the component 
quality in combination with near shape cooling chan-
nels and an adapted spray concept. Integrated leak 
monitoring <100 ml offers the user the greatest possib-
le safety during production. 

Fig. 3 shows a high-performance temperature control 
unit with 40 circuits which are controlled via a VISO.
CC.40 visualization system with a 24 “touch screen 
(Fig. 4).Fig. 2: Current practice

In this case is E  > 8 to 10 mm and even up to 5 mm for 
printed inserts.

https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/micro-spraying-4974/?cHash=4cb9e627d242801069f5b75f6fc42650
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/crack-4075/?cHash=c1e924624c8424620ef1e44dc6cef8fd
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/multiple-zone-heatingcooling-unit-5297/?cHash=4280a4c0cb29996fd7f7dfa3fce7ee98


Fig. 6: Temperature control per zone, adjustable via Viso
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Different production temperatures can be defined for 
each zone. One zone is defined per distributor and 
10 circuits are available for each zone (Fig. 5 and 6).

With a continuous flow of the heat transfer medium, the 
setting of the flow rate is regulated via the degree of 
heat flow. The cooling setting is regulated via the set-
ting of the flow rate and here more volume flow means 
higher heat transport. Here, too, the following advan-
tages can be highlighted: 

• Continuous flow

• No thermal shock

• Avoidance of cracking

For each circuit, the flow of heat from - or into the mold 
- can be set individually by adjusting the flow, i. H. a 
temperature control of the individual circles, the so-cal-
led „permanent flow“ is possible (Fig. 7). The advan-
tages are apparent: 

• Permanent circulation of the medium

• No thermal shock

• Avoidance of cracking 

“The mold temperature is crucial for heat to dis-
sipate from the melt and for the mold filling and 
solidification of the casting part”

Fig. 5: Temperature control per zone

Casting Online Magazine 2021 | 11

Fig. 4: Visualization, VISO.CC.40, 24 “touch screen, wall 
installation possible

INNOVATIVE MULTIPLE ZONE TEMPERATURE 
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The distributor (Fig. 8) makes perfect use of the econo-
mic and ecological advantages of the temperature con-
trol medium water. The energy efficiency is increased 
because fewer supply and discharge lines (between 
heating/cooling unit and distributor) are required.

Fig. 7: Temperature control of the individual circles Bild 8: 10-fold distributor

up to 80Circuits Number

Flow temperature

Cooling capacity 
alternativ

Heating capacity at 400V 
alternativ

Dimensions WxHxD

max. 150°C

60 kW at flow temperature 40°C

48 kW

500 mm x 1620 mm x 1570 mm

24 kW

260 l/min
8 bar at 200 l/min
11 kW

200 kW at flow temperature 130°C

450 kg

Heating capacity at 400V

Pump capacity
max. flow quantity
max. pressure
max. capacity

Cooling capacity

Weight

Technical Data:
• 1 pressure sensor per distributor
• 1 thermocouple per distributor
• 1 ball valve per circuit  
   (flow regulation)
• electrical components in 
   separate control cabinet

• 1 pressure sensor per distributor
• thermocouple per circuit
• ball valve per circuit 
   (flow regulation)
• 1 flow meter per circuit (option)
• electrical components in  
   separate control cabinet

Feedline

Return line

Dimensions WxHxD

Dimensions WxHxD

420 mm x 670 mm x 670 mm

420 mm x 670 mm x 670 mm

62,4 kg

62,4 kg

Weight

Weight

Technical Data:

https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/heatingcooling-unit-4315/?cHash=4280a4c0cb29996fd7f7dfa3fce7ee98
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Summary

In summary, Fig. 9 shows a complete multi-circuit tem-
perature control system for temperature control of con-
formal cooling in die casting molds using the example 
of BMW Landshut.

The advanced temperature control concept massively 
shortens the cycle times and improves the component 
quality in combination with conformal cooling channels 
and an adapted spray concept. Brief information can 
be found in the video below. 

Fig. 9: 40 circle hybrid application on an IP 5700t at BMW in Landshut

Casting Online Magazine 2021 | 11

Autor: 

Dipl.-Ing. Norbert Obermair
Managing Director Robamat 
Automatisierungstechnik GmbH
obermair.norbert@robamat.com

About ROBAMAT
As a specialist for temperature control systems in 
die casting, injection molding and chemistry, RO-
BAMAT Automatisierungstechnik GmbH started in 
1979 as a small company based in Gmunden in the 
Salzkammergut in Austria. In 1988 the company 
moved to new, modern premises and the increa-
sing level of awareness and the innovative further 
development of the devices made it necessary to 
expand the production facilities in 1994. Robamat 
has been part of the Frech Group since the compa-
ny‘s founder retired in 1997.

In the continuation of a strong concept, Robamat 
offers its customers powerful temperature control 
devices that have been exported to more than 40 
countries worldwide for over 40 years and that can 
communicate with all major European die casting 
machines via an interface (RS232, 232CL, 485, Pro-
fibus) and therefore fully can be integrated.

From the first sketch to professional implementati-
on, the products follow a sophisticated cycle: sing-
le-circuit devices, dual-circuit devices and special 
systems. Stable in a robust frame housing with an 
integrated control cabinet as well as heating and 
cooling systems for an optimal heat exchange in 
the device enable the construction of well-thought-
out temperature control systems.

Multi-zone temperature control device

The advanced temperature control concept massively 
shortens the cycle times and improves the component 
quality in combination with conformal cooling chan-
nels and an adapted spray concept. Brief information 
can be found in the video.

INNOVATIVE MULTIPLE ZONE TEMPERATURE 

mailto:obermair.norbert%40robamat.com?subject=
https://www.giessereilexikon.com/fileadmin/user_upload/Neue_Eintraege_Lexikon/Videos/2019-05-28_Robamat_Final_Kurz.mp4
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For more information please visit:              
www.robamat.com

https://robamat.com/en/home.html
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The Right Scan Technology for Your Application:
Line-Detector, Fan-Beam CT or Flat-Panel Detector, 
Cone-Beam CT 
Nathan Serifino

One of the most important concepts to learn prior to 
selecting an industrial CT system is the difference bet-
ween Flat Panel Detector Cone Beam CT systems 
(CBCT) and Line Detector Fan Beam CT systems. 
Both modalities are powerful solutions for CT inspec-
tions; however, significant performance and time tra-
deoffs exist between them. In fact, many computed 
tomography system manufacturers offer CT systems 
equipped with a flat panel X-ray detector and a linear 
detector array (Fig. 1). 

Both technologies enable powerful 3D visualization 
capabilities of internal features and casting defects, 
but each excels in different applications and use ca-
ses. The different use cases in conjunction with price 
and time differences between Line Detector Fan Beam 
CT (FBCT) and Flat Panel Detector Cone Beam CT 
(CBCT) make this concept critical for any prospective 
buyer to understand. This white paper will outline each 
modality, where they excel, and which technology will 
enable you to meet your inspection goals in the most 
time- and cost-efficient manner.

Fan-Beam CT vs. Cone-Beam CT
Fan-Beam CT (FBCT) with Linear Detector Array 
(LDA): 

These systems are specifically configured to reduce 
scatter radiation by collimating the X-ray source to a 
fan beam and limiting the radiation acceptance angle 
at the detector with an adjustable slit entrance window 
(Fig. 2). The detector is a single row of pixels called a 
linear detector array (LDA).  

Foundries have been using X-ray technology for quality control for decades, but increasingly 2D radioscopy 
no longer meets the rising demands. With computed tomography, the internal structures of an object can 
be visualized three-dimensionally and analyzed in detail, which is not possible with any other inspection 
technology. 

THE RIGHT SCAN TECHNOLOGY

Fig. 1: Flat-panel detector and line detector in one system; YXLON 
FF85 CT

Casting Online Magazine 2021 | 11

“The main advantage to utilizing FBCT configured 
systems is the significant reduction in scatter 
radiation”

https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/computed-tomography-4392/?cHash=708bcb1dcd6434816f78998e33dbed20
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/computed-tomography-4392/?cHash=708bcb1dcd6434816f78998e33dbed20
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/casting-defect-4612/?cHash=bf0f9eb0850c9d45da3056af17e70a68
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Data is collected with the LDA such that each rotation 
of the sample is reconstructed into a single CT slice 
that is one pixel tall in the z-dimension of the sample. 
To collect CT slices for the entire vertical length of the 
sample, the system must index the sample upward or 
downward for each CT slice. For this reason, FBCT 
scans can take hours up to days to collect data for the 
whole sample.   

The main advantage to utilizing FBCT configured sys-
tems is the significant reduction in scatter radiation 
from collimation at the X-ray source and detector aper-
tures.  FBCT provides superior contrast resolution and 
fewer artifacts than data acquired with flat-panel detec-
tor CBCT systems. In CBCT, accurate surface defini-
tion, measurements, and quantitative analyses can be 
confounded by artifacts introduced by scatter radiation 
of dense and large parts.  

One application where it is important to consider the 
difference between CBCT and FBCT is scanning and 
analysis multi-material parts. For this application, FBCT 
provides superior material separation and characteri-
zation capability compared to CBCT. For example, in 
cases of high-density components directly adjacent to 
low-density components (i.e., plastics next to metals), 
FBCT significantly reduces metal streak artifacts, ena-
bling proper surface definitions of both high-density 
and low-density areas.

Flat-Panel Detector, Cone-Beam CT (CBCT): 

These systems utilize a wide-angle X-ray cone that il-
luminates a 2D pixel array flat-panel detector. In CBCT 
(Fig. 3), the entire CT dataset is generated with one full 
rotation of the sample, making this method is substan-
tially faster than FBCT.  This feature of CBCT makes it 
the superior technology over FBCT for quick qualitative 
visualization and localization of defects and features. It 
should also be noted that in scans with a high signal-to-
noise ratio, low scatter, and beam hardening artifacts 
present, sophisticated quantitative analyses can still be 
performed on CBCT datasets. This is especially true 
with smaller and/or low-density samples. Some exam-
ples of samples where CBCT can provide low-noise 
datasets include small-to-medium aluminum castings, 
plastic injection molded parts, low density composites, 
and low-density additive manufacturing parts (AL, TI, 
ABS, etc.).  

Time Matters

FBCT collects and reconstructs only one line at a time. 
This means the volumetric dataset is built up slowly as 
each line in the z-axis is collected and reconstructed. 
Scan times for these scans can range from several 
hours to several days.

In CBCT, anything that remains in the detector field of 
view throughout the rotational acquisition is recons-
tructed into a single volumetric dataset. Scan times for 
these scans can range from less than five minutes to 
several hours. 

With these principles in mind, it is important to assess 
throughput and volume of scanning when making 
the decision. If only scanning a few samples per day, 
FBCT may provide the throughput needed with supe-
rior image quality to CBCT. However, if high throughput 
is an important requirement, CBCT may be the only 
choice. 

Fig. 2: Fan-Beam CT, schematic

Fig. 3: Cone-Beam CT, schematic

https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/density-4181/?cHash=9ccba7f8f1a68b27e1f3649c60dd002f
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/aluminum-casting-4341/?cHash=004d6f30c6f71f922c2f9f44052230cf
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When to use Flat-Panel Detector, Cone-Beam CT

CBCT is the best choice for low density samples that 
do not generate significant scatter radiation. For these 
samples, full quantitative analysis and measurements 
are usually possible with results that are comparable 
to data from an LDA-equipped FBCT system. For very 
large and/or dense parts, if visualization, localization, 
and basic measurements are all that is required for the 
inspection, then CBCT is also a good option. The fol-
lowing image (Fig. 4) shows a CT slice of a 20-inch 
wheel achieved by an YXLON UX20 system with flat-
panel detector by use of horizontal and vertical field-
of-view extension. The porosity in the spoke regions is 
clearly visible, and individual pores can be measured 
using simple distance measurements. Overall, when 
CBCT provides adequate image quality and capability 
for the inspection, it is the best choice, since it saves 
significant time and money versus an LDA fan-beam 
CT system. 

When to use Fan-Beam CT with LDA

Fan Beam CT with LDA features a large inspection 
envelope and significant artifact reduction from X-ray 
collimation at the source and detector. These features 
make it the best choice for in-depth quantitative ana-
lysis/measurements on large/high-density parts and 
multi-material assemblies. It enables accurate analysis 
of otherwise challenging parts. Many applications in 
the aerospace and automotive industries are a perfect 
match for FBCT, including nickel super-alloy turbine 
blades, stainless steel parts, engine blocks with iron 
sleeves, cylinder heads, wheels, etc. The following CT 
slice of the same 20-inch wheel was made by YXLON 
CT Compact system with line detector (Fig. 5). The 
artefact-free image quality enables detailed porosity 
analyses.

Fig. 4: Porosity in the spoke regions

Fig. 5: Artefact-free image quality enables detailed porosity analyses
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“The success of your inspection is based on how 
well you match the right CT technology with the 
needs of your application”

“CBCT is the best choice for low density samples 
that do not generate significant scatter radiation”

THE RIGHT SCAN TECHNOLOGY
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Making the Grade

The success of your inspection is based on how well 
you match the right CT technology with the needs of 
your application.  In summary, if it is possible to gene-
rate artifact-free data for the entire range of samples in 
your production with a flat panel CBCT system, this is 
the correct system to choose. However, if you require 
quantitative analysis and artifacts are a hindering factor 
with a flat panel system, FBCT with an LDA is your only 
option.  Overall, understanding the performance, time 
and cost tradeoffs between these system types will 
help you gain a better perspective on how to choose 
the right technology to meet your specific goals. 

To help guide you through the decision process for your 
next project, we’ve developed The CT Decision Matrix. 
With this tool, you can easily identify the technology 
required to meet the goals of your inspection.

Quantitative Analysis +

+

+

+
+

+
+

+

Multi-material samples

CT image quality

High density/large samples

Scan time

Low density/small samples

2D image quality

Costs

Fan-beam CT Cone-beam CT

Autor: 

Nathan Serifino
Yxlon International 
yxlon@hbg.yxlon.com

mailto:yxlon%40hbg.yxlon.com?subject=
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About Yxlon
The name YXLON stands for quality assurance for
all types of cast parts, tires, electrical and electro-
nic components, turbine blades, welded joints, and
a lot more. Our product portfolio includes X-ray 
systems for installation in radiological inspection 
envelopes, universal X-ray inspection systems on 
the basis of fully shielded devices, as well as s lu-
tions specific to individual customers. Whether in 
manual, semi, or fully automated operation, our 
inspection systems are ideal for deployment in 
research and development and can be integrated 
into any production process.

Computed tomography systems have been an in-
tegral part of our product portfolio since 2003. CT 
provides a three-dimensional insight into inspecti-
on items thus enabling the analysis of inner struc-
tures, dimensional measurement tasks in metrolo-
gy applications, or actual-to-nominal comparisons
to CAD data, to name a few. Besides delivering a 
more precise inspection evaluation (when compa-

red with radiography), computed tomography also
provides valuable information about the produc-
tion process. Above and beyond such advantages, 
our microfocus systems permit highly detailed 
views into the most intricate structures and tiniest 
components.

With headquarters in Hamburg, we have sales and 
service locations in Yokohama, Hudson (Ohio), 
San Jose (California), Beijing, Shanghai, and Hat-
tingen, as well as a network of representatives in 
over 50 countries. At YXLON we are local for our 
customers all over the world.

THE RIGHT SCAN TECHNOLOGY

Source: Yxlon



https://www.yxlon.com/en/home
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QUANTUM LEAP IN MACHINING IRON CASTINGS
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Automation Provides Quantum Leap in 
Machining Iron Castings 

With the GRIND PERFORMER F, Fill has made the tough task of machining castings much easier, while 
also increasing quality.

Development of the GRIND PERFORMER F heralds a new era in iron casting. The high-tech fettling and 
grinding cell is operated by an industrial robot. Thanks to an automated tool replacement system, it can 
carry out the various operations fully automatically, whether deburring small iron castings or massive 
ones. In addition to tremendous time savings in machining, the GRIND PERFORMER F ensures flexibili-
ty, high quality, and reproducibility of the machining operations. Another major benefit of the system is 
a substantial improvement in working conditions in the area of iron casting.

“With development of the GRIND PERFORMER F, we 
have brought the world of iron casting into the modern 
age. Machining iron castings of any size was previous-
ly back-breaking manual work in the most difficult wor-
king conditions. Thanks to state-of-the-art technology it 
has been elevated to a new, contemporary level. 

Day-to-day work in machining iron casting is now 
effectively much easier,” explains Thomas Rathner, 
Head of the Casting Technology Competence Center 
at Fill. 

Fig.: With development of the GRIND PERFORMER F, Fill has reached an important new milestone in the machining of iron castings. 
Automation provides a decisive advantage.
Source: raumpixel/Fill Maschinenbau



24

Development fueled by years of expertise

The machine engineering experts at Fill have been de-
veloping and supplying casting systems and machines 
for over 25 years. With the GRIND PERFORMER F, an 
important new milestone has been reached in the ma-
chining of iron castings. Components are fed into the 
robot grinding and deburring machine either manually 
or automatically. A robot-guided quick-change system 
automatically accesses various machining tools to fett-
le the component. To improve the reach and access of 
the robot, the individual component can be turned on 
the rotary clamping table. Depending on requirements, 
the GRIND PERFORMER F can be operated either as 
a standalone machine or in combination with several 
other machines.

Easily operated interface

The GRIND PERFORMER F is operated using FILL 
STUDIO. This software package was developed by Fill 
itself and enables easy programming. The employee 
on the system needs no specific prior knowledge to 
be able to operate it within a very short time. The tool 
is selected on the user interface, then the operations 
are determined on the 3D model using visual settings. 
“When developing FILL STUDIO, we paid particular 
attention to making the software easy to use, which 
is why the entire trajectory generation is programmed 
visually. The operator does not need to be an expert 
in robots or simulation, just a technician in the field of 
machining iron castings,” explains Tobias Wageneder, 
who is responsible for software engineering, simulation 
and virtual commissioning at Fill.

About Fill
Fill is a leading international machine engineering 
company based in Gurten, Upper Austria. With so-
phisticated high-tech systems and custom manu-
facturing solutions for metal, plastics and wood, 
Fill makes its customers the best in their fields. 
The automotive, aviation, sports and building in-
dustries all benefit from Fill’s expertise. Since it 
was founded in 1966, the company has distinguis-
hed itself through enormous innovative strength, 
strong values and the best jobs. “If you are seeking 
the best solution, shape your future with Fill” is 
the guiding principle of the company’s more than 
950 employees. “Wir sind 1! We are one!” is their 
vision and stands for togetherness not only with 
the team, but also with customers, suppliers and 
partners. The company is 100 percent family-ow-
ned and is managed by Andreas Fill (CEO), Martin 
Reiter (CSO), Alois Wiesinger (CTO) and Günter 
Redhammer (COO). In 2020, Fill recorded sales of 
around 144 million euros.

Further information can be found at: www.fill.co.at

www.fill.co.at
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STAND NOVEMBER 2021
Bitte auf jeweiliger Website in Abhängigkeit 
der Corona Situation auf  eventuelle 
Verschiebungen achten!

INTERNATIONAL FAIRS
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CastForge Stuttgart
21. - 23. Juni 2022   
Fachmesse für Guss- und Schmiedeteile mit 
Bearbeitung
https://www.messe-stuttgart.de/castforge/

Moulding Expo Stuttgart
21. - 23. Juni 2022   
Messe für Werkzeug-, Modell- und Formenbau
www.messe-stuttgart.de

Euroguss Nürnberg
18. - 22. Jänner 2022 
Fachmesse für Druckguss
www.euroguss.de

IFEX Chennai
20. - 22. Jänner 2022 
Internationale Ausstellung für Gießereitechnik, 
Ausrüstung und Zubehör
www.ifexindia.com

Addit EXPO 3D
24. - 27. November 2021  
Internationale Fachmesse für additive Fertigung 
und 3D-Druck in Kiew
www.iec-expo.com.ua

2021

2022

Formnext, Frankfurt
16. – 19. November 2021 
Fachmesse für additive Fertigung und 
industriellen 3d-Druck
www.mesago.com

Control Stuttgart
03. – 06. Mai 2022
Internationale Fachmesse für 
Qualitätssicherung
www.control-messe.de

Metal + Metallurgy, China Shanghai
Voraussichtlich Mai 2022
Messe der Metall- und Hüttenindustrie
www.mm-china.com

AISTech Nashville, USA
Voraussichtlich Juni 2022
Fachmesse für Eisen und Stahl
www.aist.org

https://www.messe-stuttgart.de/castforge/
http://www.messe-stuttgart.de
https://www.euroguss.de
http://www.ifexindia.com
http://www.iec-expo.com.ua
www.mesago.com
www.control-messe.de
www.mm-china.com
www.aist.org
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Ankiros Istanbul
06. - 08. Oktober 2022
Fachmesse für die professionelle Hüttenindustrie
www.ankiros.com

IMT International, Metal Technology Taiwan, Taichung
19. - 21. Oktober 2022 
Taiwans erste Fachmesse für die Metallindustrie
www.imttaiwan.com

Turkcast Istanbul
06. - 08. Oktober 2022
Internationale Messe für Gießerei-Produkte
www.turkcast.com.tr

The 74th World Foundry Congress
BEXCO, Busan, Republic of Korea
6th - 20th Oktober 2022
http://www.74wfc.com/

ALUMINIUM 2022, Düsseldorf
27. - 29. September 2022   
Weltmesse der Aluminiumindustrie und Kongress
www.aluminium-exhibition.com

Gifa, Metec, Thermprocess Düsseldorf
12. - 16. Juni 2023  
Internationale Gießereifachmesse, 
Fachmesse für Metallurgie, Fachmesse 
für Thermoprozesstechnik
www.thermprocess.de   
www.metec.de   
www.gifa.de

InterMold Thailand Bangkok
22.- 25. Juni 2022   
Fachausstellung und Konferenz für den 
Werkzeug- und Formenbau
www.intermoldthailand.com

METEC India Mumbai
23. - 25. November 2022
Internationale Fachmesse für metallurgische
Technologie, Produkte und Dienstleistungen
www.metec-india.com

2023

Aluminium Middle East, Dubai
2022, genauer Termin noch unbekannt
Internationale Messe für Aluminiumprodukte, 
-technologien und -investitionen im 
Nahen Osten
www.aluminium-middleeast.com

Aluminium China
06. - 08. Juli 2022
Fachmesse und Kongress, Shanghai
www.aluminiumchina.com

https://ankiros.com
www.imttaiwan.com
https://turkcast.com.tr
http://www.74wfc.com/
www.aluminium-exhibition.com
https://www.thermprocess.de
https://www.metec.de
https://www.gifa.de
http://www.intermoldthailand.com
www.metec-india.com
www.aluminium-middleeast.com
www.aluminiumchina.com
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