SPEKTRUM

PUBLICATION: GIESSEREI 108 10/2021

Patented measuring system for less gas in the structure
An important prerequisite for the production of high-quality castings made of
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aluminium and magnesium alloys is that as few gases as possible are trapped in the
gases are trapped in the structure during casting. To this end, all air must escape from the
and mould cavity, which requires a professional design of the venting system.
of the venting system.
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The constantly advancing state of technology and the growing competition in general mechanical engineering as well as in the
automotive industry lead to ever higher quality demands on the supplier industry. An important prerequisite for high-quality
castings is that as few gases as possible are gases are trapped in the structure as little as possible during casting. This results
in the following requirements:
Ø the melt used must be free of gas
Ø no air should be able to enter the liquid metal
Ø get into the molten metal any air from the runner and mould cavity must be able to escape completely.
The first two points can be achieved by high quality and careful filling of the melt. The third requirement demands a
professional design of the venting system.
Vacuum system for deaeration
Two methods are available for this purpose: Pressure deaeration or active deaeration by means of a supporting vacuum
system. For thick-walled components with very complex geometry, for thin-walled, filigree structural components

and for safety components, it is very likely that the use of vacuum systems
will be necessary. The vacuum system available on the market so far
TopVac vacuum system (Fig. 1) for the cold and hot chamber process already
convinced with the following relevant performances: Two circuits to the
mould or one mould and one casting chamber extraction can be controlled in
a process-optimised be controlled. In addition, there is also the optional
option of operating two die casting machines. two die-casting machines. The
selected components guarantee the highest possible evacuation
evacuation performance, minimum maintenance requirements and a system
availability of >95 %. The system displays the vacuum curves
which can then be stored for quality assurance. With the aid of an integrated
touch screen, the operator can operator can set and monitor the process
parameters reliably and in an extremely user-friendly manner. In addition
a special solution has already been implemented, which, for example,
handles handling of inserts via vacuum in the series production process.
As a result of continued development work, this vacuum technology could be
further optimised by an integrated residual moisture measurement. Further
potential for improvement lies in a more effective process evaluation through
the analysis of the vacuum formation in the mould. A target-oriented
approach to solving this problem is approach is the measurement of the
air volume, as this is directly related to the in the mould is directly related to
the in the mould. The resulting measurement system showed that volume
measurement is a better indicator for assessing the evacuation of the mould
than the sole pressure measurement between the vent valve and the
vacuum vessel.
Picture 1: TopVac vacuum systems for the
cold and hot chamber process.

Test bench trials
The aim of the test rig trials was to differentiate between different process
states during vacuum mould deaeration.

Picture 2: Pressure values and volume flow for different operating conditions

Picture 3: Mould insert with CPMD measuring system and venting blocks/sensors with pressure indicator
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Picture 4: CPMD consisting of MVent, sensor unit and display
Table 1: Measured values during real test using CPMD mould cavity pressure
measuring system.
Reduced speed
(Warmer)
Time
Flow rate at TM Valve A

Full speed
(Production)

c

10:11:03

10:19:14

12:32:19

12:34:13

12:35:58

l/s

2,2

2,28

1,89

1,94

1,85

mbar

96,11

107,22

90,56

90,56

89,63

mbar

319,44

314,81

187, 04

182,41

178,78

Evakuierung

Evakuierung

Pressure at TM
Valve A
(measuring point foundry)
Pressure at TM
Valve B

CPMD

(cavity pressure)

Picture 5: Installation situation of the MVent with
measuring sensors (a+b) and venting blocks
(c) during a real test

Table 2: Measured values for production use by CPMD mould cavity pressure measuring system.

Evacuation time

ms

Comment
Volume flow
l/s
for TM valve A
Pressure at TM Valve A
(measuring point
mbar
foundry)
Pressure at TM valve
B(cavity pressure)

mbar

1.521

2.200

2.946

Water vapour
in the form
2,72

3,15

2,25

66,40

107,60

59,3

1.600,00

329,10

216

In the simulation test rig used for this purpose, the residual pressure in the vacuum tank was set to 30 mbar before each
measurement, then the pneumatic valve was switched and the connection was made.
Valve was then switched and the connection between a suction cylinder (simulated mould cavity) with connected venting
system and the vacuum tank was opened and the pressure curve and the volume flow recorded. Investigated the
relationship between the volume flow and the suction volume and the pressure before and after the vent valve.
The bars in Fig. 2 illustrate the influence of the influence of the positioning of the pressure sensor unit upstream and
downstream of the vent valve. Only by evaluating the measured variables of flow rate and pressure together
and pressure can conclusions be drawn about the mould evacuation. At the same time, it becomes clear that due to the
high resistance in the vent valve, the pressure measurements in the mould do not correlate. Furthermore, the strong
influence of strong influence of leakage can also be seen.
Joint development project
In order to meet increasing quality and the requirements of Industry 4.0.
InterGuss Gießereiprodukte GmbH, Bad Windsheim, and Heck & Becker GmbH & Co, Dautphetal, have joined forces in a
b
joint development project. In the process
it turned out that for a better process analysis of the evacuation process it is necessary not only to record pressure values
between the venting system and the vacuum tank, but also to measure the pressure in the vacuum tank.
The vacuum tank, but also to record the pressure but also to document the pressure curve within the mould. From practice
led to the idea of measuring the real cavity pressure for this purpose. This was the starting signal for the development of a
system for pressure measurement in the mould
during the evacuation process.
A further application in Fig. 3 shows the integration of the CPMD (Cavity Pressure Measurement Device) measurement
method (Fig. 4) in a structural part mould. This made it possible to carry out an efficient adaptation in the ongoing casting
process is possible. An evaluation of whether the whether the casting is T6 heat treatable can be can be carried out directly
on the machine before any value-adding activities.
Experiments under realconditions
Fig. 5 shows a real-life example with integrated MVent, measuring sensors and two vent blocks.
The following were measured the cavity pressure at the Mvent (valve B), as well as the flow rate and pressure at the
pressure at the standard measuring point (valve A) downstream of the venting system. When comparing the measured
values at the standard measuring point (valve A) between reduced and full speed, there are only minor differences (Table
1). In contrast, the CPMD cavity pressure measurements at the MVent (valve B) show considerable variances, caused by
casting parameters, cycle times and mould temperatures. When comparing the value pairs of both measuring points
large differences were also recorded. These are due to an increased proportion of false air during the mould warm-up
during the mould warm-up phase and the venting times, which are defined by the casting parameters.
The CPMD measurement gives the real pressure in the mould and thus a direct mould and thus a direct and precise
evaluation possibility of the casting process. The evaluation of the standard measuring point, on the other hand, even bears
the danger of using pressure values that are too low due to contamination or blockage of the venting system.
In another real-life test with a gearbox part, the measurements indicated at the standard measuring point in the foundry
(valve A) indicate that the vacuum system is working works excellently and the mould was evacuated almost completely.
If the actual values from the CPMD mould cavity pressure measuring system (valve B)
very large differences can be seen, ranging from 216 mbar to overpressure in the mould.
This means that in the worst case no evacuation has taken place at all, z. e.g. due to a blockage of the venting system or
due to an additional volume in the mould due to leakage or water vapour, for example.
Table 2 shows the correlation between evacuation time and cavity pressure. Furthermore, it can also be
that the negative pressure indicated at the foundry gauging point is not causally causal relationship to the cavity pressure.
The overpressure determined in this real-life example was caused by the influence of water from the slide guides during the
evacuation process. A remedy also brought suitable negative pressure values in the mould.

Picture 6: Measured value diagrams analogous to the process states shown in Table 2
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Conclusion
The CPMD cavity pressure measuring system sets new impulses in die casting,
through the use of which a further increase in efficiency in the current casting process is possible.
OEMs and leading tier 1 suppliers are already using it for this purpose.
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