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Dear readers,

EDITORIAL

As we want to suggest in our cover picture, in the new 
edition of our C.O.M. current articles from the areas of 
coating, feeding especially for large castings as well as 
articles about molding material control and metallurgy.
The quality of the cast parts depends not only on the 
technical skills of the employees in the foundries, but also 
to a considerable extent on the systems and equipment 
used, as well as the basic and auxiliary materials used. 
We want to explain this to you in the articles and thus 
suggest ways to improve the manufacturing processes.

Switching from alcohol to water-based coatings brings 
significant cost savings as well as other interesting 
advantages, such as process simplifications by eliminating 
explosion protection measures. If zirconium is dispensed 
with at the same time, the cost savings increase. This is 
particularly important for large castings.

Also, for large castings, you will find information and 
suggestions for precisely feeding the castings. The system 
is based on a casting module-based design, whereby the 
components can be put together individually depending 
on the module and volume requirements.

The accuracy of the moisture measurement and the water 
metering in the batch cooler is decisive for the uniformity 
of the output moisture and thus ultimately responsible for 
better compactability on the molding system. This article 
shows impressively the benefit of such optimizations and 
how they can be integrated into existing plant systems.

The metallurgical evaluation of liquid metals by means 
of thermal analysis offers the possibility to observe and 
evaluate the metallurgical state during solidification in 
real time. This article is recommended, since the thermal 
analysis is unfortunately still too often only used as a 
means of determining C and Si.

Ultimately, possibilities are presented to effectively cool 
the circulating sand and to select optimal mixing and 
processing units for bentonite-bound molding material.

I wish you lots of new knowledge while reading and look 
forward to your opinion and suggestions for the next 
issues of Casting Online Magazine

Dr.mont. Stephan Hasse

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

Our cover picture

A molding box half for cast wind power components is shown. The molds are 
made using the furan resin process (No-bake), whereby the compression is 
achieved by vibration. The height of this half of the mold is approx. 3 meter and 
the weight of the molding material is approx. 14.5 tons. Optimal feeding and 
the use of water based coating guarantee very good casting yield and the best 
surface quality - both of which lead to a reduction in manufacturing costs. You 
can find out more in the following articles.
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Savings potential for hand molding shops 
- especially for steel casters
Foundries can save a lot by switching from an alcohol-based to a 
(zirconium-free) water-based coating
Christian Koch, Verena Sander, Nurettin Öztekin

Up to 70% cost savings through coating change
 
In many foundries, especially in the areas of hand core 
making and hand molding shops, alcohol-based coatings 
are still used.  Alcohol-based coatings generally offer the 
great advantage that the cores and mold parts dry faster, 
or the solvent can be burned off, which means high pro-
ductivity and a certain degree of short-term flexibility. The-
se advantages are offset by a number of disadvantages. 
Forced by the immensely strong demand for alcohols (IPA 
and ethanol) as a basic component for disinfectants and 
historically high raw material prices for some refractories 
(e.g. zirconium), costs and availability are major drivers 
for the switch to water-based coatings. While already be-
fore COVID-19 the savings potential when changing the 
„liquid carrier“ from alcohol to water was around 39 %, 
savings of up to 70 % can now be realized, due to the im-
mense price increase of the alcoholic solvents (assuming 
the refractory mixture is the same, Fig. 1)

The change from alcohol-based coating to water-based 
coating offers further efficiency advantages in addition to 
the outlined savings potential in purchasing the coating, 
such as the elimination of pre-coatings, the reduction of 
storage costs for dilution or savings for easier and simple 
processes due to the elimination of explosion protection 
measures. Finally, this leads to a reduction in VOC emis-
sions from the coating itself and an improvement in work-
place limits. 

With the coatings SOLITEC HI 703 and SOLITEC HI 704 
ASK Chemicals offers two fast-drying zirconium-free coa-
tings for brushing, flooding, and spraying of chemically 
bonded cores and molds.

The change from alcohol-based to water-based coating offers considerable cost reduction potential and 
other interesting advantages for large castings. If the foundry also dispenses with zirconium in the coating 
formulation, savings are achieved in two ways. 

The high-solids coatings are more flexible in terms of ther-
mal and physical expansion behavior than a zirconium 
coating. The graphite content leads to a separating effect 
between sand and casting. The novel binder component 
holds the water at the coating surface and prevents water 
migration into the sand, which promotes a rapid drying in 
the air.

“The change from alcohol-based to water-based 
coating offers considerable cost reduction 
potential and other advantages for large castings”

Fig. 1: Comparison of production cost (including dilution) p.100 kg
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Compared to the previous version SOLITEC HI 703, SO-
LITEC HI 704 offers a clear improvement: during dehyd-
ration, a color change from dark grey to light grey takes 
place and thus facilitates the evaluation of the drying pro-
gress.
The drying time of this version is further reduced (Fig. 2) 
compared to the previous version SOLITEC HI 703 and 
increases the productivity by approx. 14%.

For steel castings - savings potential in two ways 

Zirconium-containing coatings are highly valued in steel 
casting (cast steel), especially because of their good ref-
ractory properties. However, against the background of 
growing cost pressure and the long-standing rise in zirco-
nium prices, it may be worth considering new solutions. 

For example, the switch from a zirconium-containing VEL-
VACOAT coating to a zirconium-free version can already 
lead to a cost reduction of approx. 15 % (Fig. 3). The new 
zirconium-free coatings developed by ASK Chemicals are 
based on high-quality aluminum oxide and offer a compa-
rable performance profile to conventional zircon coatings. 
Unlike zirconium, the refractory material (s. a. refractory 
products) aluminum oxide is not radioactive, which is why 
there is no need to label the coating accordingly.

In addition to the change from a zirconium-containing to 
a zircon-free alcohol-based coating (s. burn-off coating), 
the change to a zircon-free water-based technology is 
particularly interesting for steel casters, since up to 61% 
of the coating costs can be saved.

Finally, in addition to the procurement savings potential 
already described, the advantages of the lower density of 
zirconium-free water-based coatings compared to zircon-
containing coatings can lead to further savings (Table 1). 

By evaluating coatings in EUR/kg, the lower density of 
zircon-free coatings leads to further direct cost savings for 
the caster at the same liter consumption.

The possibly greater range, i.e. the yield of the coating, 
due to a higher degree of dilution (with water) represents 
a further savings potential, which, however, can only 
be quantified after close examination of the specific 
application by our experts.

Fig. 2: Drying curves in comparison under laboratory conditions

Fig. 3 Cost savings when changing from the zircon-containing 
alcohol-based coating VELVACOAT ST 701 (during COVID-19) 
to zircon-free water-based coating SOLITEC ST 801

Tab 1 Comparison of the density of zircon-containing alcohol- 
or water-based coatings vs. zircon-free alcohol-based coatings 
or water-based coatings

https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/cast-steel-5147/?cHash=a7ba5e9107d992ccd8e89be880213685
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/refractory-products-4775/?cHash=21f3f0299467e6027d4f01f616fdeaef
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/refractory-products-4775/?cHash=21f3f0299467e6027d4f01f616fdeaef
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/burn-off-coating-3635/?cHash=e544615cb8f7120fc62a7d5bb83a065c
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/coating-4394/?cHash=eb80d8518cb97fcbaf655b55adf38e62
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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 inno-
vations coupled with the commitment to consist-
ently provide added value to its customers. Flexi-
bility and speed, quality and sustainability, as well 
as profitability of products and services are crucial 
for the company.
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Precision feeding in large castings 
Steffen Franke

The concept

The SCK feeding system is based on a casting modulus 
construction concept that makes it possible to cover the 
5.4 cm to 6.9 cm modulus range using a small number 
of separate individual components. The use of larger 
feeders (risers) often involves enlarging the aperture and 
with that the footprint. This leads to increased fettling and 
cleaning costs.

If the aperture area is reduced, this runs the risk that the 
feeder neck becomes constricted. This in turn leads to 
secondary shrinkage pipes and the casting becomes 
unusable.

The SCK feeding system counteracts this effect without 
constricting the feeder neck. Fettling and cleaning costs 
are therefore reduced. The system is a hybrid system 
consisting of highly exothermic and insulating riser sleeve 
components, which allows the requirements to be met 
by adopting the best possible balance of modulus and 
volume. 

Construction

The system consists of various components that can 
be put together in individual arrangements according to 
modulus and volume requirements. This is done with a 
simple plug-in system, thus dispensing with the need to 
glue the components together. 

The basic system (Fig. 1 and 2) consists of a highly 
insulating bottom part with an integrated breaker edge 
as well as a cover lid or a cap-shaped topping made 
from highly exothermic feeder material. When the feeder 
is filled with liquefied material, this creates the required 
energy in the upper part of the feeder and keeps the 
liquefied metal in the lower part hot. Foseco uses 
the proven FEEDEX HD material for the exothermic 
components and the highly insulating KALMIN 250 for 
the bottom part. Integrated Williams wedges keep the 
surface of the molten metal open and therefore ensure 
optimum feeding.

Over recent years, the foundry industry has been increasingly challenged by constructional changes in the 
methods used to make castings in the drive to save material. This has made the task of ensuring efficient 
feeding of these castings more and more complex. While the focus in the past has been mainly on mass 
production in machine mould casting, this trend is now progressively finding its way into the hand-mould 
casting field. Ever-thinner wall thicknesses lead up to solid attachment points, which means that feeding 
material through areas with thinner wall thicknesses is becoming more difficult if not almost impossible. 
Nevertheless, the high-modulus areas in the component, in which the thermal centres lie, must be fed.

This can be accomplished with very small footprints using the legally-protected Sleeve Construction Kit 
(SCK) feeding system newly developed by Foseco.

PRECISION FEEDING IN LARGE CASTINGS

Fig. 1: Basic components: 5.4 cm modulus (left), 6.5 cm modulus (right)
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When casting ferrous metals, the outstanding insulating 
effect of the bottom part allows the aperture to be re-
duced to as little as 40 mm with a footprint of only 90 
mm (Fig. 3). Compared with conventional feeder types, 
the feeder neck and therefore the area to be fettled can 
be reduced by up to 75 %. This allows the junctions for 
feeding to be positioned without problem. The integrated 
breaking edge in the bottom part makes the feeder ea-
sier to knock off. 

The modular construction of the SCK feeding system 
allows 16 different feeders to be assembled out of six 
components in the given modulus range. This system 
greatly reduces the diversity of types in conventional 
feeding systems and releases storage space. Fig. 5 
shows the various components. Exothermic cover lids 
are used for modulus up to 6.3 cm, while the cover lid is 
replaced by the top part for moduli of 6.5 cm or above.

The data sheet for the SCK feeding system also shows 
locating pins. Locating pins eliminate any invalid com-
binations, because they prevent the use of fewer or 
smaller add-on parts than specified.

“The modular construction of the SCK feeding 
system allows 16 different feeders to be 
assembled out of six components” 

Fig. 4: Basic and add-on components: 6.0 cm modulus (left), 6.7 cm 
modulus (right)

Fig. 5: Modular construction – system diagram (left), wire model (right)

Fig. 2: Basic components: 5.4 cm modulus (left), 6.5 cm modulus (right)

Fig. 3:  Comparison of apertures: 70 mm aperture (left) and 40 mm 
aperture (right)

The highly insulating bottom part described above can be 
composed of various highly exothermic sleeves accor-
ding to need. It is therefore possible to feed castings with 
a 5.4 cm to 6.9 cm modulus with the smallest possible 
aperture and avoid forming cavities. 

The necessary moduli and the required volume can be 
optimally achieved using various combinations of add-on 
components, which consist of two different rings with a 
height of 50 or 100 mm (Fig. 5).

https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/modulus-4657/?cHash=87c302175d1bd537b6d1f18ca5aff378
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/exothermic-sleeve-4403/?cHash=5c2c871307cf744b7c646ea0e5627871


00

Table 1 shows the combination matrix of the SCK 
feeding system with the corresponding basic and add-on 
components.
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Table 1: Combination matrix of the SCK feeding system consisting of 
basic and add-on components

Fig. 6: Cast feeder – 6.8 cm modulus
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Application

Extensive test series were carried out at different 
foundries. Sample cubes were first cast and tested. The 
results were very satisfactory and confirmed the findings 
from the earlier Magma simulations.

Once the preliminary test series were completed, casting 
samples were taken from actual castings.

An aperture of 70 mm was used in the SCK feeding 
system for the first tests. The highly insulating material 
has already allowed the feeder aperture to be reduced to 
40 mm on numerous applications.  

This dispenses with the need for laborious cutting off the 
feeder neck during fettling. The amount of fettling of the 
castings required and the associated costs as well as the 
production throughput times are drastically reduced.  

Fig. 6 and 7 show a practical example. The roller casting 
made from GJS 600-3 with a casting weight of 1500 
kg was cast using three 6.8 cm modulus SCK feeders 
(bottom part, 100 mm middle part, and top part, Fig. 6). 
The bottom part had a breaking surface aperture of 70 
mm.

The highly insulating effect of the bottom part in this 
system allows the riser to be very narrow because there 
are no adverse thermal influences (Fig. 7).

The separate thermal centres positioned very centrally 
in the casting were advantageous in achieving optimum 
feeding.
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Summary

Using the SCK feeding system has many advantages 
for foundries and their operatives. The lower need for 
storage space, reduced fettling, cleaning and grinding 
costs, ease of assembly and an improvement in working 
conditions mean this system represents a great step 
forward in cost minimisation in foundries.

Moreover, it is also possible to integrate the highly insu-
lated bottom part in the form of a feeder base into the 
system to allow side feeding (Fig. 8). Similar advantages 
also result for fettling and cleaning costs.

The highly insulating KALMIN 250 material used for the 
feeder base has the advantage that it can be easily sha-
ped to achieve the casting contours. The material is very 
easy to remove using a file or similar abrasive tools.

A highly insulating bottom part capable of withstanding 
higher thermal loads is available for casting steel. In 
this case, the material is KALMIN 70. The add-on com-
ponents discussed above can also be used here. 

An aspect not to be underestimated when dealing with 
high-modulus feeders is the weight, which increases 
rapidly with the modulus value. The modular construc-
tion of the SCK feeding system allows the components 
to be introduced into the mould separately and connec-
ted there. From an ergonomic point of view, this makes 
the task of the foundry operatives considerably easier.

Fig. 7: Feeder arrangement – three 6.8 cm modulus feeders

Image credits:
Fig. 6 and 7: By kind permission of Metallwerk 
Franz Kleinken GmbH (Wulfen)

Fig. 8: Feeder base with top part – 6.5 cm modulus

Author: 
Steffen Franke
Lokaler Produktmanager 
Anschnitt- und 
Speisungstechnik
Vesuvius GmbH, 
FOSECO Foundry 
Division, Borken
steffen.franke@foseco.com
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Foseco, is a world leader in the supply of foundry 
consumables and solutions. The foundry process 
is highly sequential and critically dependent on 
consistency of product quality and productivity op-
timization. Our solutions allow foundries to reduce 
casting defects. Hence the Foseco products redu-
ce labor-intensive fettling and machining, minimize 
metal usage requirements, influence the metal soli-
dification process, and automate molding and cas-
ting, thus reducing cost, energy usage and mold 
size. 

The comprehensive range of foundry consumables 
and equipment for iron, steel and non-ferrous foun-
dries includes insulating and exothermic feeding 
systems, filters for liquid iron, steel and aluminum, 
direct pour technology, solidification simulation 
software, non-ferrous metal treatment and degas-
sing systems, metal stream inoculation, advanced 
coatings, environmentally friendly binders, lining 
systems for ladles and furnaces as well as energy 
saving crucibles.

Source: FOSECO
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Uniform compactability starts in the cooler   
- Proof of an assertion
Wolfgang Ernst

In 2010, the “Bentonite-bonded moulding sand” working group in the BDG (Federal Association of the 
German Foundry Industry) organised a large-scale trial entitled “How long does a sand have to aging 
before it is good?”. In addition to the finding of a minimum storage time of at least one hour to avoid 
measurement fluctuations in the mechanical strength values, a predominantly high influence by the 
discharge moisture from the cooler could be proven. 

With a moisture difference of 1 %, from 1.7 % to 2.7 %, the sands with higher moisture could exhibit increased strength 
values. (Fig. 1) A verifiable explanation was thus found for why molding sands exhibit significant fluctuations in the green 
compressive strength.

Although the studies presented in the article were some time ago, the results are still highly topical and 
noteworthy.

UNIFORM COMPACTABILITY STARTS IN THE COOLER
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Fig. 1: Development of compressive strength as a function of 
the dwell time in the used sand bunker and at different cooler 
discharge moisture
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This observation and insight motivated the foundry where 
the test series was believed to make two important deci-
sions: the cooler discharge moisture was to be run with a 
new water dosing system akwaplus_cool with high unifor-
mity. The discharge moisture should also be well above 
2.0 %. The target uniformity should not exceed a stan-
dard deviation of 0.1 % moisture. In addition, the auto-
matic molding sand testing machine ROTOCONTROL 
RTC 107 was to be installed for the molding sand mixer 
to measure and control compactability and compressive 
strength. Here, too, the requirement was to achieve a 
high degree of uniformity, namely s = 1.9 % compactabi-
lity and better. These accuracy requirements were attai-
ned. The experiments described in the article have been 
conducted some time ago. However, their results are still 
up-to-date and noteworthy.

Fig. 2: Chronological course of the 
compactability measured in the laboratory 
on the molding line before and after the 
conversion

“A verifiable explanation was thus found for why 
molding sands exhibit significant fluctuations in 
the green compressive strength” Situation before the conversion

Before the conversion, compactability was not directly 
controlled, but only the moisture behind the mixer was 
tested selectively in the laboratory. The sand laboratory 
took three samples from the molding line in each of the 
three shifts and combined the compactability values for a 
whole day to form an average value. Parallel to the eva-
luation, the standard deviations of the nine samples were 
also plotted, a simple measure to show the average de-
viation of all individual measured values from the mean 
value. Fig. 2 clearly reveals the conversion in the two 
measurement lines. 
From the period of commissioning in September / Oc-
tober 2016, the blue line for compactability runs evenly 
around 31%. The corresponding orange line of the stan-
dard deviation shows the improvement even more clearly. 
It drops from the time of conversion and then remains at 
a constant level of approx. 1.5% for several months until 
the end of recording.

Compactability (%) January 2016 - May 2017

https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/molding-sand-mixer-5030/?cHash=a4703f1edacdbe42f741c1908182bfe8
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/moisture-4407/?cHash=9479b79d5bad7c82f15a2a475bd6d36e
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Improvements achieved during and after the conver-
sion

With the installation of the two measuring and dosing 
control systems in the batch cooler and mixer, recording 
systems with close timing were installed at the same time. 
They allow a detailed long-term evaluation for both aggre-
gates. The optimisation work was carried out over a lon-
ger period of time in various steps over several months. 
For the two points in time at the beginning of the optimi-
sation work and after completion a few months later, the 
results were combined.

For the sand cooler, a second water dosing system was 
installed in addition to the existing one, so to speak, by in-
stalling a rotating moisture electrode on one of the stirring 
arms (Fig. 3). With this measuring point, a control circuit 
was established to reduce the deviations between target 
and actual humidity.

The ROTOCONTROL RTC 107 automatic molding sand 
testing machine was arranged at the molding sand mixer 
in such a way that samples were taken directly from the 
mixer. The measurement is carried out in a few seconds, 
so that if necessary a corrective water addition can be 
made during the cycle without extending the mixing time. 
(Fig. 4).

After the first commissioning, critical examination revea-
led that there is still potential for optimisation. The unifor-
mity in the discharge moisture behind the cooler was not 
sufficient. For 200 batches in over 13 hours, the standard 
deviation was 0.191 % moisture. The standard deviation 
in compactability reached its target of staying below 1.9 %.

The main focus was on the sand cooler and its extended 
water dosage. After various optimisation steps, a new ba-
lance sheet was drawn up in June 2017. Already in the 
graphic course of the 200 batches, which were recorded 
in just under 13 hours, a much smoother course is clearly 
visible. In the statistical evaluation a standard deviation 
of 0.085 % moisture was determined. At the same time, 
a remarkable value for the standard deviation was achie-
ved for compactability, s = 0.997 % compactability.  

It should be noted that the difference between target and 
actual compactability was used for the evaluation. This 
meant that all measured values could be considered wit-
hout exception, although the specifications for compacta-
bility varied while a production day (Fig. 5). 

Fig. 3: Installation of a rotating humidity electrode in the 
cooler agitator

Fig. 4: Rapid sand removal for the sand samples to the RTC

“The focus was on the sand cooler and its 
extended water dosage”

UNIFORM COMPACTABILITY STARTS IN THE COOLER
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Fig. 5: Evaluation diagrams showing cooler discharge moisture and measured compactability at 
the molding material mixer
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Conclusion

An observation and a conclusion reached need not al-
ways be correct. The proof is provided by practical imple-
mentation with a result that corresponds to a presumed 
prediction. 

A comprehensive modernisation of the control system in-
cluding the necessary measurement technology enabled 
the implementation of such ideas in summer 2016. Mois-
ture measurement and water dosing in the batch cooler 
has been extended by the enlarged water dosing system 
akwaplus_cool. A control measuring point in the cooler 
has been added to establish a controller so as to reach 
the setpoint more precisely. At the same time, the molding 
sand testing system ROTOCONTROLL RTC 107 was in-
stalled at the mixer to control compactability and green 
compressive strength, this taking the necessary samples 
for each batch. This generated a large and dense volu-
me of data, which allowed a complete evaluation. Since 
some optimisations for the accuracy of the water metering 
were subsequently implemented for the batch cooler, the 
various interventions not only led to better results in the 
uniformity of the discharge moisture, but also in the mea-
sured compactability at the molding line. 

Evidence was provided that the uniformity of the dischar-
ge moisture determines to a high degree the uniformity of 
the mechanical strength values in the moulding sand at 
the moulding plant. The improvement of moulding sand 
quality starts with the water dosing for the sand cooler.
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An Old Process and a New Measurement Technology: 
Thermal Analysis 
Uwe Kuehn
To characterise liquid metals from multi-component systems (alloys), not only the chemical composition 
is important, but also the metallurgical state. In order to make this state predictably measurable, there 
are partly older methods such as chill wedge test piece or shovel sampling as well as newer testing 
possibilities such as ultrasound or rapid grinding.
All methods require the preparation of a cooled sample and its subsequent manual evaluation. Irrespective 
of the many challenges of correct sampling and sample preparation, (e.g. carbon sized sample spoons), 
it is often a time challenge to incorporate the results of sample evaluation into the metallurgical control 
loop of a batch. In addition, some manual evaluation procedures are not or poorly suited for today‘s 
mathematical control systems to be digitised.

“The metallurgical evaluation of liquid metals by 
means of Thermal Analysis offers a possibility to 
observe the metallurgical condition during 
solidification and to evaluate it in a 
reproducible way.”

OLD PROCESS AND A NEW MEASUREMENT TECHNOLOGY

Fig. 1: System diagram for the TA system and networking in a foundry melting shop

The metallurgical evaluation of liquid metals by means 
of Thermal Analysis (TA) offers a possibility to observe 
the metallurgical condition during solidification in real 
time and to evaluate it in a reproducible way. Even such 
simple parameters as the maximum pouring tempera-
ture, which plays an important role in the solidification 
morphology, are documented.

Indispensable in today‘s digitalised age is the networ-
king of the TA with other parameters recorded in the 
melting process and this at the time when the data is 
recorded and not subsequently by manual transmission 
(Fig.1). For this reason, „electronic melting reports“ or 
Manufacturing Execution Systems (MES) are becoming 
more and more common in melting shops, where all data 
from charge to furnace control and chemical analysis 
are recorded and can be used for metallurgical control 
(forward or backward). Only with such a fully networked 
system is it possible today to deliver very high metallur-
gical qualities to the customer on time and in an energy-, 

emission- and cost-optimised manner with this being 
independent of the basis on which the metal alloys 
are made. From aluminium alloys, zinc or magne-
sium alloys to copper-based, cast iron and steel, the 
control processes of metallurgical conditions require 
a fast and precise response based on reproducible 
and accurate data.

Casting Online Magazine 2020 | 11

https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/chill-wedge-test-piece-3794/?cHash=67a9441603ce8fc97526f4b623629871
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/thermal-analysis-5048/?cHash=4bcc8b490707859889a07a945001729f
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/solidification-3829/?cHash=88622e9759ddb592f215c54fd5836553
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/charge-3807/?cHash=b6a2405940f00cf2795cbc0421b1d02d
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/furnace-control-4496/?cHash=7a3186fb2328d039cea3e04cb43349ae
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/aluminum-3646/?cHash=f9c3652414752ec6268896eb2f25df28
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/cast-iron-3802/?cHash=bc0ea50304f0ac5b26882d05ff58a249
https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/steel-5155/?cHash=86a7ef910f1f7cebd59cf96e1368698e


19

The thermal analysis methods have been known in the 
melting shops for almost 100 years. Today, however, with 
highly developed spectroscopy available, it is no longer 
a question, for example, of analysing carbon and silicon 
in cast iron alloys or grain refinement and refinement in 
aluminium alloys, but rather of determining the metall-
urgical condition and predicting which decisions have 
to be made on aggregates and quantities and process 
changes. This can be a time and logistical challenge for 
batches that are dispensed in 5-7-minute cycles, unless 
there is a direct data link between gravimetric dosing 
systems or wire feeding systems.

Just as nobody uses mobile phones at the turn of the 
millennium any more, melting shops should be moder-
nised with modern data and measuring systems, even 
if some investment decision-makers still proudly refer to 
measuring devices, some of which being 20-30 years 
old, that are carefully kept running, yet in total certain-
ly are no longer economically efficient. Surprisingly, the 
renewal of ERP systems works quite well and high in-
vestment and personnel resources are made available. 
Unfortunately, this is not always the case with produc-
tion-related control systems (MES). 

Modern, state-of-the-art TA measuring systems with 20 
- 40Hz technology and the omission of maintenance-
intensive compensating cables, combined with highly 
sensitive sensors, bring significant benefits for process 
reliability and product quality. However, engineers and 
operators who understand data and control systems, 
and constantly improve them with the help of quality tar-
get values are essential. 

Even if nowadays artificial intelligence (AI) is on the li-
melight and is mostly seen as the new saviour of the 
industry 4.0 „revolution“, it is necessary not to ignore hu-
man intelligence (HI) and to integrate it into the control 
circuits, especially when external service providers are 
contracted for the implementation.

When setting up data-based control loops, care must be 
taken to document the reasons for mathematical rela-
tionships (data basis) and the definition of control limits 
and plausibility checks in a precise and comprehensible 
manner in order to avoid what is repeatedly evident in 
most liquid metal plants with regard to the limits of the 
individual quality specifications. Although the tolerance 
specifications are sometimes tighter than the determina-

tion accuracy of the measuring instruments, these limits 
are no longer questioned, let alone the reasons for set-
ting them.

Why is it worthwhile for liquid metal processors to 
change over to or introduce the latest generation of 
measuring technology? This question should not pri-
marily be explored by the friendly representative of an 
external service provider or during a visit to a trade 
fair, but should basically be one of the most important 
corporate goals: „the sensible, economically justifiable 
implementation of digitisation and the development of 
a knowledge base independent of people“.

The possibilities of new measurement technology and 
its integrated networking with other process data will 
of course raise new questions and call previous fin-
dings into question. How applicable the newly found 
mathematical correlations are in the daily work with the 
metallurgical control loops can often not be foreseen 
even by „experts“ and research institutions, as these 
also usually still have older measurement technology. 
It is therefore advantageous to increase support for HI 
again as new systems are introduced. 

Too often in recent years, it has been observed that 
simple solutions such as more and more inoculants 
or larger and larger feeders are reaching their limits, 
if only because the new robots could not grip smaller 
feeders or because storage has become easier as a 
result. It is no longer economically viable in Central Eu-
rope to rely on such solutions, due to high energy and 
environmental costs and increasing competition in the 
labour market. Running the metallurgical process at 
an optimum for the respective product is the only sus-
tainable way. In order to determine this metallurgically 
optimal mode of operation, it is of course necessary 
to carry out well-monitored and fully networked expe-
riments, combined with some courageous steps such 
as using smaller/less risers or the reduction/change of 
modifiers and inoculants.
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In order to obtain reproducible measured values 
during thermal analysis, some basic conditions 
must be observed:

• Sampling must be representative (this is particularly
  difficult in the case of overfull, heavily corrected furna-
  ces, metallurgical treatments must have fully reacted).
• Sampling must be carried out with samplers (spoons)
  which have only a slight influence on the melt (this 
  refers in particular to the temperature and metallurgi-
  cal condition)
• The filling volume of the cups must always be the 
  same (closed chambers are ideal)
• The measuring system must be calibrated with appro-
  ved equipment.
• The measuring system must be fully functional 
  (contact pieces and thermoelectric cables must not
  be damaged).
• The measurement location must be identifiable (this
  is not always the case with wireless systems).
• The operating personnel must be trained in handling
  the measuring system (even if it is used in the imme-
  diate vicinity of the liquid metal, it remains a high-pre-
  cision measuring device).
• The sensors used (cups) must be clean and dry (with
  open cups there are often dust deposits in the sample
  chamber).

The question: „What is new and why“ is something that 
any young person nowadays can easily answer weeks 
before the latest generation of smart phones is laun-
ched.
Even years after the appearance of new measuring 
technology, melting shops do not even know that this 
technology exists and even if they do, there is no desire 
to try it out.

Hence, the following attempt for an explanation:
The new measurement systems all aim to increase the 
accuracy, reproducibility, and sensitivity of the measu-
rement results in order to improve the data basis for the 
evaluation methods.

Measuring frequency: (Fig. 2-4)

The thermocouple signal is an analogue value. A/D con-
verters convert the analogue electrical measurement 
signal with the sampling frequency f: into a digital sig-
nal for data transmission. Here, the sampling frequency 
must be at least twice as high as the maximum frequen-
cy within the measured data (sampling theorem).
The higher the sampling rate selected, the more precise 
the image of the analogue signal! New A/D converters 
have a measuring frequency of 20-40 Hz.

Fig. 2: Conversion of an analog signal into a digital signal

Fig. 3: A TA curve is generated from a digital signal

Fig. 4: Effect of a low measurement frequency on the TA curve
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The time signal (Fig. 5):

In thermal analysis, the temperature curve is evalua-
ted over time. Therefore, when considering errors, it is 
also useful to consider the accuracy of the time signal 
in addition to the accuracy of the temperature signal. 
This is not considered at all in conventional systems, 
because no time signals are sent along with the tem-
perature data record. Where does the time signal come 
from then? If one would like to answer this question 
honestly, it is coincidence when the time stamp for the 
respective data record is assigned. In practice, the TA 
software sends a request to the A/D converter whet-
her a new data record is available. If „yes“ (in many 
systems also if „no“) a time stamp is assigned when 
the data record is received. Strictly speaking, this time 
stamp no longer has anything to do with the time at 
which the temperature value was converted. Now it can 
be argued that only the accuracy of the time interval 
between the adjacent temperature signals is important, 
but this time interval is influenced by many processes 
on the bus system of the sensing unit and is not cons-
tant (Fig. 5). 

Despite the high frequencies, new TA systems always 
transmit the complete data sets with time signal for 
each measured value because they have their own 
time generator. 

The smoothing of the measured values (digital filter): 

The digital measured values are subject to many dif-
ferent influences in terms of accuracy. These depend 
primarily on the external conditions of influence as well 
as on the filters contained in the A/D converter. In any 
case, all measured values that come from analogue 
sensors and are processed digitally must be smoothed 
in order to obtain a continuous course of the measured 
value-time curve. Various mathematical methods can 
be applied, e.g. moving average, Savitzky-Golay filter, 
etc.

Since the filter spans over several data points (<20), 
there is a direct correlation between the quality of the 
smoothing and the sampling rate. Examples for faulty 
and correct smoothing (Fig. 6-8) 

Fig. 5: Histogram of the time intervals between the individual 
measured values

Fig. 6 and 7: Insufficiently set smoothing leads to the elimination of TA 
events [T-t]

Fig. 8: Correctly parameterized smoothing function for the TA data [T-t]
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“The new measurement systems all aim to 
increase the accuracy, reproducibility, and 
sensitivity of the measurement results”
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Cold junction temperature: 

Many conventional TA systems are based on historical 
systems and data transfer rates. It was necessary to re-
duce the amount of data, especially if more than 2 mea-
surement channels had to be scanned simultaneously. 
Normally, each TA data set consists of a voltage signal, 
a time signal, and the cold junction temperature at the 
transition of the compensating cable to the converter. To 
save data, in addition to the time signal, the measured 
value of the cold junction temperature was only retrieved 
once at the beginning of the measurement and then as-
sumed to be constant for the measurement period. Fig. 
9 shows how large the real errors can become during 
the measurement.

The new TA system is characterised by the transmission 
of the complete data records for each measured value 
despite the high frequencies.

The compensating cable (thermoelectric lead):

Even if many do not pay due attention to the usually 
green or yellow cable in the corridor of the melting shop, 
this cable is the extended part of the thermocouple and 
connects the contact piece on the stand with the A/D 
converter in conventional systems (Fig. 10). Unfortuna-
tely, not many people responsible for maintenance know 
the importance of this connecting cable. 

This also explains the many junction points made of 
screwed copper clamps, which had to be removed again 
and again over the last 20 years. Explaining to those 
responsible that a new thermocouple is created at each 
point of contact with a metal other than the metal of the 
thermocouple and that this falsifies the measurement is 
part of every maintenance visit.

With new TA systems, the compensating cables (real 
thermo wire) only run inside the stands. The maximum 
length is limited to 200 mm and the EMC shielding is 
provided by the housing of the stand. This is only possi-
ble because the A/D converters in the new TA systems 
are built into the stands and are connected to the LAN/
WLAN network via a normal shielded active BUS line. 
This bus line can be exchanged very easily within a few 
seconds without affecting the valid calibration.

Fig.9: Exemplary change in cold junction temperature during the TA 
measurement

The calibration: (maintenance effort)

As for any measuring system, the same applies to 
thermal analysis: 

„A valid calibration and verification guarantees the 
necessary accuracy“. One of the neglected issues in 
temperature measurement with thermocouples is the 
calibration of the entire measurement chain. Contact 
pieces and/or compensating cables are changed 
without performing valid calibrations. No one would 
change a high-frequency generator in a spectrum 
analyser without at least one subsequent recalibrat-
ion. 

“The new TA system is characterised by the 
transmission of the complete data records for 
each measured value despite the high 
frequencies”
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Especially in the current situation with the severely li-
mited travel opportunities, the weaknesses in commis-
sioning external service providers with the factory cali-
bration of permanently installed TA equipment are also 
becoming apparent.  

For this reason, new TA systems keep the calibration 
values on a memory in the stand, i.e. for maintenance 
work (contact piece change) and calibrations, the stands 
(without BUS cable) can be sent to an authorised spe-
cialist company without any problems. The TA software 
recognises the new calibration values immediately after 
connecting a revised stand or an identical spare unit and 
documents them verifiably. The cost of such a procedure 
is many times lower as there are no travel costs incurred 
for the calibration service. 

Another often completely neglected point is the fact that 
conventional TA systems are usually only calibrated at 
a single temperature and then it is assumed that this 
„offset“ is constant over the entire temperature field (Fig. 
11). This assumption is wrong. It is, as inherent in new 
TA systems, absolutely necessary to calibrate at least 
two or more temperature points that cover the entire 
temperature field used. The resulting corrections are two 
values per measuring channel: slope and shift (Fig. 12). 

Fig. 11: Calibration at a temperature point, only offset, no increase

Fig. 10: Symbolic representation of the measuring chain 
thermocouple A / D converter contact

Fig. 12: Calibration with several temperature points, offset and slope
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Fig. 14: Effects of the inertia of different thermocouple systems on 
the TA curve

The effects of this inertia are shown in Fig. 14. The full 
efficiency of the new TA systems can therefore  
be fully exploited if the thermocouple systems used 
allow this sensitivity.

Of course, conventional inertial thermocouples can 
also be connected to the new systems. It then makes 
sense to adjust the smoothing, since the inertial TC 
systems do some of the damping.

A note here should be allowed. Sheath thermocouples 
such as these, which are frequently used e.g. with light 
metals, prove to be even more inert despite their lower 
relevant weight (red curve, Fig. 15).   

Fig. 13: Different inert thermocouple systems according to the table

AccuVo TC Conventional TC
Ø  cover tube: glass 1.6mm glass 2.5 mm
Ø Thermo wire: 0.5 mm 0.64 mm
relevant weight 200 mg 650 mg

What is the sensitivity of the thermocouple?

Everyone knows what inertia is and the metrological 
example of a heavy and light car with the same engine 
power can easily be illustrated. For temperature mea-
surement, the adequate „inertia“ designations would be 
the thermal capacity and the heat conduction related to 
the thermocouple system. 

Normally a thermocouple system consists of a metallic 
thermocouple and an electrically insulating protective 
layer. The simplification of the mass inertia „the heavier 
the slower“ can also be applied to the thermocouple 
system, with one exception. As an example, the table 
shows a widely used conventional thermocouple and 
a highly sensitive thermocouple as used in the closed 
double chamber cup AccuVo since 2002 (Fig. 13 and 
Table).
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Fig. 15: Effects of the inertia of different thermocouple systems on 
the TA curve [T-t] (Al-Si alloy)

Conclusion

In times when a handful of system providers are re-
sponsible for the metallurgical control loops in foundries 
worldwide and where in-house metallurgists are not 
given the time and technical possibilities to carry out 
their own mathematical evaluations (regressions), the 
knowledge of how to control metallurgical quality is 
becoming increasingly comparable. 

Therefore, it is time to break new ground with new 
measurement systems that provide more sensitive and 
more accurate measurement data and to gain a sustai-
nable knowledge advantage to strengthen competitive-
ness.

Research institutions should also use these new mea-
surement systems to rediscover basic research, not 
only to apply for research funds, but also to strengthen 
the European liquid metal processing industry.

Glück auf!

Image sources: Dr. Florian Hanzig, apromace data systems GmbH
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„High End Level Thermoanalysis“ is the challenge 
we meet. Since 2002, our company has been pro-
ducing products and accessories for the sampling 
of molten metals, with the patented Double-Cham-
ber Thermoanalysis AccuVo-Cup® for differential 
thermoanalysis, ceramic sampling spoons, contact 
pieces, stands, temperature measuring lances just 
representing some examples. 

We have now further developed and customized the 
process of thermoanalysis. During this long develop-
ment phase, we have learned from mistakes, gained 
experience, documented the gained knowledge, and 
continuously extended it to find the best solutions for 
our customers. 

With the motivation and enthusiasm of a family-run 
business we work hard to justify the trust placed in 
us by our customers and constantly progress in our 
further development as a reliable and solid manufac-
turing company. 

Reliability and flexibility have priority in our daily 
work. Fairness in the relations with our customers, 
suppliers and our staff are our principle, our ambition 
and the basis for our success.

We strongly support the principle of sustainability 
and promote the social and cultural life at the loca-
tion of our company. Furthermore, we make active 
contributions to promote education and support the 
work of social facilities and associations in the field 
of education for children and young people and soci-
al projects that offer help for self-help.

About Technical Service Kuehn GmbH

After education as a wood model maker, Uwe 
Kuehn studied foundry technology in Duisburg. 
After working for an automotive supplier for four 
years, he founded his own company in Saxony 
in 2002. Since then, precision high-temperature 
measuring systems have been developed and 
manufactured according to our own patents, and 
the sub-areas of automation technology, glass 
breaking technology and renewable raw materials 
have been established and expanded. The foun-
dry technology division has particular expertise in 
temperature measurement technology for liquid 
metals and in data processing and evaluation for 
metallurgical control loops.

Uwe Kuehn is also a university lecturer at Ger-
man universities with a focus on mechanical engi-
neering and liquid metallurgy.

Supervision of study and final papers are just as 
much a part of the work environment as active 
participation in national and European research 
projects.

Author:
Dipl. Ing. Uwe Kuehn   
CEO Technical Service 
Kuehn GmbH
info@tsk-web.eu
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Our guiding principle for 157 years  
- To offer customers unmatched technical performance and innovation
Edith Weiser

Eirich offers a comprehensive range of services (Fig.1) 
including machinery, systems, and services. The focus is 
on innovative technology that is designed to offer maxi-
mum benefit to the operator. With this portfolio we can 
meet any challenge set to us by our customers – whet-
her a new build, a conversion, or a modernization project. 
Around the world we have already installed over 2500 
processing plants.

Many innovative developments have emerged from our 
decades-long close exchanges with customers, as well 
as from our collaborations with foundries, molding line 
manufacturers, raw materials suppliers, and research in-
stitutions (Fig. 2).

From the outset, Maschinenfabrik Gustav Eirich has always responded with entrepreneurial passion 
and inventive spirit to the never-ending new challenges brought to us by our customers. With these 
characteristics and huge potential in terms of ideas, Eirich has developed many new machine technologies 
over the years. From a “double-acting high-speed counterflow mixer” (patented in 1903) to the Eirich 
Intensive Mixer (developed in 1960) and the Evactherm Mixer (patented in 1993).

Eirich quality system QualiMaster

Eirich QualiMaster is a total modular quality assurance 
package for sand conditioning Bentonite sand (Fig. 3). It 
contains hardware components such as humidity probes 
and the inline tester AT1, as well as the software solutions 
SandReport and SandExpert, which are supplied as mo-
dules.

The latest generation of the Eirich inline tester was pre-
sented at GIFA 2019. QualiMaster AT1 is the central qua-
lity assurance element in mold sand conditioning. With 
the different equipment features of the latest generation 
we can now offer you the right solution to help you move 
forward.

RANGE OF SERVICES EIRICH

Fig. 1: comprehensive range of services of Maschinenfabrik Gustav Eirich
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The modular structure of the QualiMaster AT1 quality sys-
tem opens up new ways to advance quality assurance 
in molding sand preparation step by step. QualiMaster 
AT1 ECO, which offers compactability measuring capabi-
lity, can be upgraded at any time with additional modular 
measurements – all the way up to the full QualiMaster 
AT1 ProfiPlus. Up to three measurements are determined 
per batch and made available in just 40 seconds. It is pos-
sible to measure the compactability (compaction testing), 
temperature, spring back, gas permeability, green shear 
strength, and deformability.

The inline tester QualiMaster AT1 offers the following 
capabilities:

• Modular layout, equipment can be chosen and 
  upgraded as required
• Measurement options 
 - Green shear strength
 - Deformability (plasticity)
 - Spring back (elastic recovery)
 - Temperature
 - Permeability to gas
• Rapid measurements for stable processes
 - 3 measurements in one batch in 40 seconds
 thus, a reproducible measurement for the control

• Reporting tool so that the unit can be used as an 
  autonomous device for data collection
 - Data storage at least 10000 data records
• Web interface for mobile insight
• New measurement options (spring back, temperature, 
  gas permeability, ductility)
• Signal exchange via OPC UA
• Robust design for challenging conditions
• Rapid measurements for stable processes
• Multilingual

Fig. 3: Eirich quality system QualiMaster AT1

Fig. 2: Many innovative developments over the years

“QualiMaster AT1 is the central quality assurance 
element in mold sand conditioning”
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Energy-efficient torque drives

Permanently excited synchronous motors, which are 
known as torque motors or high-torque motors, offer 
high torque with a compact design and small compo-
nent size combined with high energy efficiency (Fig. 
4). Energy savings are considerable, with up to 25% 
possible. Thanks to the omission of a number of me-
chanical elements, torque motors are also low-noise 
and low-maintenance. Due to the increased stiffness 
of the drivetrain, e.g. in comparison to V-belt drives, 
vibrations are reduced, and the molding sand mixer 
runs more smoothly. There is virtually no wear at all in 
the motor, partly also because there are no radial belt 
forces.

Evactherm – ecologically and economically modern 
technology

This unique process, which has been developed by EI-
RICH, is like no other (Fig. 5). Despite the potential varia-
tions in terms of climatic conditions, it is able to guarantee 
consistent and reproducible molding sand quality.

What sets the EVACTHERM process apart:

• Over-moistening of the mold sand
• Reduction of the surface tension of the water 
  (transition to the vapor phase)
• Best water distribution due to the high volume 
  requirement for water vapor in the mixer
• In just one step: Homogenization, cooling, mixing, 
  activation
• Consistent molding material temperature after 
  processing, 40-42°C

Different process steps are combined in a single ma-
chine with the EVACTHERM method – homogenizing, 
cooling, processing, and activating (Fig. 6). Thanks to 
the thermodynamic dependency of pressure and tem-
perature in liquids makes, makes it possible to gain ac-
curate temperature control and achieve reproducibility 
from one batch to the next. In addition, there is no need 
for a conventional air cooler – along with its peripheral 
devices, i.e. the cyclone and air pipes and control sys-
tems. For the now smaller central dedusting filter, this 
results in energy savings of up to 50%. The reduction 
of the separated amount of dust also leads to cost re-
ductions for disposal.
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Fig. 4: Permanently excited synchronous motors, which are known as 
torque motors or high-torque motors

Fig.6: Evactherm mixer - homogenization, cooling, mixing, activation

Fig.5: Evactherm - consistent and reproducible molding sand quality.
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Fig. 7: Eirich intensive cooler - high cooling performance and uniform 
moistening

Fig. 8: CFD Analysis of the Eirich intensive cooler system

Fig. 9: sand preparation system in modular design
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“Different process steps are combined in a single 
machine with the EVACTHERM method - homoge-
nizing, cooling, processing, and activating”

Eirich intensive cooler – high performance and 
reliability

The intensive cooler (Fig. 7) is the perfect addition for 
any conventional molding sand preparation system. It 
combines high cooling performance and uniform mois-
tening with excellent reliability and low operating costs. 

The effective mixing system, which is designed based 
on the tried and tested Eirich mixing principle, deli-
vers homogeneous moistening of the hot, used sand. 
With the airflow optimized via simulation (Fig. 8) and 
the high-performance cooling blower, this setup offers 
excellent cooling capacity. A controllable water dosing 
system with 6 intensity levels ensures optimum moiste-
ning of the sand.

The intensive cooler from EIRICH can be integrated 
as an autonomous unit with independent control in any 
existing sand preparation plant.

Systems in modular design

EIRICH recognized extremely early on that modular de-
sign was the best way forward for the design of sand 
conditioning plants. The entire sand preparation system 
(Fig. 9) is mounted, assembled, and tested on individual 
platforms at the factory. The system can then be quickly 
installed at the customer‘s site. This modular approach 
significantly reduces installation and commissioning 
time. The advantages are immense, particularly if you 
want to modernize an existing molding material prepara-
tion system – which is possible even while normal pro-
duction facility.

https://www.giessereilexikon.com/en/foundry-lexicon/Encyclopedia/show/sand-conditioning-4304/?cHash=2a5675c02c4fda326c343459f54da855
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00

EIRICH Control Technology 4.0

In addition, tailor-made software solutions that have 
been specially developed for tasks in the foundry in-
dustry play a key role. These are based on a concept 
of full data integration and networked production and 
planning processes. The result: Process, product and 
quality-related information is available at all times and 
from any location. Overall, this enables optimized con-
trol over the quality of the mold sand. The software 
solutions from Maschinenfabrik Gustav Eirich are the 
result of decades of practical experience in molding 

sand conditioning in the foundry industry. Eirich alrea-
dy began in 1990 with inline detection and inline control 
of key parameters for molding materials. This allows 
batch-based monitoring and controlling of the molding 
sand preparation process. Many further developments 
followed, and in 2015 all the developed software solu-
tions were brought together under the umbrella name 
EIRICH Control Technology 4.0
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Bild 12. Was heute die intelligente Sensorik frühzeitig erfasst und in der Visualisierung der Steuerung mittels einfacher 
Ampel-Logik angezeigt, hat früher der Meister durch lauter werdende Maschinengeräusche oft zu spät erkannt

Bild 10: Mischer, Schaltanlage etc. werden auf Plattformen montiert Bild 11: Sandaufbereitung in Modulbauweise
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“In addition, tailor-made software solutions that 
have been specially developed for tasks in the 
foundry industry play a key role”

The module “Condition Monitoring” for online condi-
tion monitoring of the production machine is a tool that 
supports molders and service technicians in their daily 
work (Fig. 12). The status of the machine is presented 
using an incredibly simple traffic light system in real-ti-
me in the process visualization. This provides the ope-
rator with a quick overview of the machine status at all 
times. All diagnostic messages, warnings and alarms 
are saved in a long-term memory so that further ana-
lyses can be performed. This makes it possible to mo-
nitor a machine or part of a machine over an extended 
period of time for e.g. susceptibility to wear.

Fig. 12: What is now detected early on by the intelli-
gent sensor systems and displayed in the visualization 
of the controller using a simple traffic light indication 
system often used to be spotted too late by the fore-
man when he/she became aware of increasing levels 
of machine noise.

With early detection of damage, it is possible to opti-
mize the replacement parts strategy, and by ensuring 
that lead times are long enough, replacement parts can 
be ordered to match demand based on real-time dia-
gnostics, thus eliminating the need for storage. Main-
tenance work can be planned at an early stage, thus 
reducing unplanned downtime, and replacement parts 
are available on-time. All of these things make this mo-
dule a vital building block for modern maintenance and 
service strategies.

The QualiMaster SandReport software receives all 
relevant batch data, such as dosage data and the 
molding sand parameters, from the molding material 
system, the moisture correction system AC1 and the in-
line tester AT1. The presentation of batch data with the 
function’s measurement data acquisition, laboratory 
data input, graphical analysis, and statistical analysis 
enables comprehensive production analysis and ensu-
res optimum traceability, thus ensuring that SandRe-
port offers real assistance for quality assurance.

In addition to continuous collection, analysis, and pre-
sentation of batch data, with the software solution Qua-
liMaster SandExpert you can implement preventive 
mold material control on the basis of a company-spe-
cific model database. Mold sand conditioning  can be 
individually programmed for different models and run 
fully automatically. With the quality package QualiMas-
ter from Eirich you really are ready for the ‘Industrial 
Internet of Things’ (IIoT)!

The current portfolio of EIRICH Control Technology 
4.0 comprises:

• Process monitoring
 - Moisture measurement in the mixer with 
   QualiMaster AC1
 - Inline tester QualiMaster AT1
• SandReport for pulling across data and parameters 
  from the dosing system and the systems QualiMaster
   AC1 and AT1.
• SandExpert enables preventive molding sand control.
• Process visualization / operation
• Inline measurement and visualization of sand 
  distribution
• ERP interfaces
• Teleservice
• Documentation via ECD software
• MyEIRICH APP, active tracking of replacement parts
  and service activities 
• Condition Monitoring System for monitoring of 
  machine components
• ProView, visualization of process values
• Intelligent sensor technology plus increased occupatio-
  nal reliability thanks to self-monitoring sensor systems

Author: 
Edith Weiser
Branchenmanagerin Gießerei
Maschinenfabrik Gustav Eirich GmbH & Co KG
edith.weiser@eirich.de
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About Maschinenfabrik Gustav Eirich GmbH & Co KG
Maschinenfabrik Gustav Eirich was founded in 1863 and has established itself today as a leading technology 
provider for challenging processing tasks. Over the course of a company history that stretches back 157 years, 
the original mill workshop has evolved into a globally active group of companies that is now in its 5th generation 
of family ownership. The pioneering spirit, pragmatism and passion for innovation form a solid basis for current 
and brand new challenges under the motto “improving solutions with innovation.”

Today the Eirich Group is made up of 14 companies, which are spread over 13 countries on 5 continents and emp-
loy a workforce of around 1200. On top of this there are some 100 industry agents who are responsible for sales, 
resulting in great closeness to the customer all around the world. The strategic center of the Eirich Group still re-
mains in Hardheim in the Odenwald mountains in southern Germany, where the company was originally founded.

Quelle: Maschinenfabrik Gustav Eirich GmbH & Co KG
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Metal + Metallurgy China Shanghai
26. - 29. May 2021
Metal and steel industry fair
www.mm-china.com

Metal Expo Moscow
10. - 13. November 2020 
International Industry Exhibition
www.metal-expo.ru

formnext Frankfurt am Main | purely virtual
10. - 13. November 2020 
International Exhibition and Conference für Additive
Technologies and Toolmaking  
www.formnext.mesago.com

Hannover Messe Hannover
12. - 16. April 2021   
Home of Industrial Pioneers 
www.hannovermesse.de

ALUMINIUM 2021 Düsseldorf 
18. - 20. May 2021   
The World‘s Leading Trade Fair for
Aluminum and its Application Industries 
https://www.aluminium-messe.com

CastForge Stuttgart
08. - 10. June 2021    
Trade fair for cast and forged parts with machining
https://www.messe-stuttgart.de/castforge/

Moulding Expo Stuttgart
08. - 11. June 2021    
Intl. Trade Fair for Tool, Pattern and Mould-Making
www.messe-stuttgart.de

Additive Manufacturing Forum Berlin
11. - 12. March 2021 
5th Additive Manufacturing Forum 2021
www.additivemanufacturingforum.de

Metallurgy India Mumbai
25. - 27. March 2021 
International Metallurgical Technology, 
Processes and Metal Products Trade Fair
www.metallurgy-india.com

IFEX Chennai
05 – 07. February 2021 
International Exhibition on Foundry Technology, 
Equipment, Supplies and Services
www.ifexindia.com

2020

2021
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As matters stand in August 2020 and 
depending on the Corona situation, please 
look on the respective website 
– postponements are possible! 

Ankiros Istanbul
10. - 12. June 2020 
Trade Fair for Global Integration of Metals
www.ankiros.com

INTERNATIONAL FAIRS
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Fond-Ex Brünn
13. - 17. September 2021
International Trade Fair for Foundry Industry
www.bvv.cz

TCT 3Sixty Birmingham
29. June - 01. July 2021 
3D Printing and Additive Manufacturing
www.tct3sixty.com

3D Print Congress & Exhibition Chassieu
15. - 17. June 2021   
The Leading Additive Manufacturing Event 
in France
https://www.3dprint-exhibition.com
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Aluminium China Shanghai
07. - 09. July 2021
Trade Fair and Congress of the 
Aluminum Industry
www.aluminiumchina.com

International Metal Technology (IMT) Jakarta 
13. - 15. Oktober 2021 
Internationale Messe für Gusstechnologien
und Gießereiprodukte  
https://imt-indonesia.com/

Turkcast Istanbul
10. - 12. June 2020 
International Fair for Foundry Products
www.turkcast.com.tr

Euroguss Nürnberg
18. - 22. Januar 2022 
International Trade Fair for Die Casting: 
Technology, Processes, Products
www.euroguss.de

Gifa, Metec, Thermprocess Düsseldorf
12. - 16. June 2023  
GMTN - The Bright World of Metals 
www.thermprocess.de
www.metec.de
www.gifa.de

Addit EXPO 3D
24. - 27. November 2021  
International Industrial Forum in Kyiv 
www.iec-expo.com.ua

InterMold Thailand Bangkok
23. - 26. June 2021  
Exhibition on Mold & Mold Components 
Making Technology
www.intermoldthailand.com

EMO Mailand
04. - 09. October 2021 
The World Machine Tool Exhibition
www.emo-milan.com

2022

2023

Metal Kielce
12. - 14. October 2021   
Exhibition for Foundry Technique
www.targikielce.pl
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Whether student or engineer
Whether scientist or user

Whether university professor or investor

HERE YOU CAN FIND WHAT YOU’RE LOOKING FOR

GIESSEREILEXIKON.COM is worldwide the most extensive 
tool based on German technology standards and available in 

the English and German languages.

FOUNDRY-LEXICON.COM

FOUNDRY TECHNOLOGIES 
& ENGINEERING GMBH

+41 52 620 10 56
info@fte-foundry.com

SALES & MARKTING
+43 664 3148044

regina.hasse@fte-foundry.com

office@ident-it.at 
ident-it.at

CONTACT

Source:
Schaufler Tooling GmbH & Co. KG
https://schaufler.de/

https://www.giessereilexikon.com
mailto:info%40fte-foundry.com?subject=
mailto:regina.hasse%40fte-foundry.com?subject=
mailto:office%40ident-it.at%20?subject=
https://ident-it.at
https://schaufler.de/en/



