
Closed-die forging 
press with 3D 

spraying system. By 
using iForge die 

maintenance can be 
carried out more 

efficiently.
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   iForge collects data for quality assurance, optimization and 
productivity increase. These not only help with the develop-
ment of new products, but also with the initial programming 
of new plants.

   In the future, sensors and cameras will be able to ensure that 
machines automatically make intelligent decisions based on 
data and high-resolution images.

Forged steel parts will continue to play an important role in 
future because they are indispensable when it comes to 
safety-relevant and at the same time economic components 
which have to withstand high stresses. However, in order to 
increase quality, efficiency and competitiveness, the opera-
tors of forging plants are forced to employ new digital tech-
nologies. iForge from SMS group is an elementary step for 
forging plants into the digital future.

The new iForge
iForge is considered a smart, digital solution which makes 
the forging press learn more with each impact. The data 
from new measuring technologies can be permanently eval-
uated and collected for quality assurance, optimizations 
and production increases. In a second step, the data can be 
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used as basic data for new products or be utilized for initial 
programming of a new press. In this way, new plants can act 
directly as “smart participants” in the cluster of the produc-
tion process.

The development
iForge is the result of numerous developments and research 
projects of SMS group as Leading Partner in the World of 
Metals. For this purpose, let’s take a look back into the past 
and list reasons leading to this development.

Closed-die forging presses for mass production classically 
consist of press column, drive and a so-called ram onto which 
also the top die is attached. These basic and relatively simple 
machines have been further developed. Nowadays, the mod-
ern closed-die forging presses of SMS group are equipped 
with a high-performance and cutting-edge control system 
enabling the entire process to be monitored. This also in-
cludes the cleaning and cooling process taking place between 
forging operations.

The challenge
We currently have an easily controllable forging press. It is 
however problematic that only by tool change, examination 
or measurement of the parts already forged it can be ascer-
tained whether the tools have to be replaced. In practice, 
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the tools used in mass production are replaced at certain in-
tervals without having reached a state of wear which would 
necessitate a replacement. Tools which would be able to still 
produce a high number of units are often replaced or a  
replacement is realized too late causing scrap parts to be 
produced. But how can this be changed?

The solution
The future lies in the digitalization of processes. In this case, 
the key components are not significantly modified since the 
physics and the basic process are not modified in principle. 
However, the framework conditions will change.

At present, the person in front of the operating panel is 
the start and control point of the process deciding whether 
the machine is to run faster or whether the spraying cycles 
for cooling and lubricating the dies may be longer or shorter. 
In case of maloperation security mechanisms will indeed be 
activated, but it is always possible to override them.

The answer can only be: the right decision must be made 
by the machine alone.

Sensor system and data collection
The plant can only make meaningful decisions when it is pro-
vided with an adequate sensor system, communicating with 
it in real time and when it learns from the data and the  
results. Nowadays, data communication is the focus of mod-
ern processes and future-oriented technology. Basically, this 
process could be realized today already via data lines with 

transmitting and receiving equipment within the machine. At 
present, however, “sensory organs” are missing to create a 
smart machine from a machine complex. The closed-die forg-
ing press of the future will therefore be equipped with sensor 
technology as sensitive as possible. Here, the surface of the 
dies can be taken up under different criteria. Key data are 
inter alia the temperature distribution over the mostly com-
plex surface. This information provides the relevant data 
source to localize the points in the die most severely exposed 
to thermal stress. Often, it can also be concluded that these 
points are worn. Another key indicator providing insight into 
the quality of the parts is the tilt of the die halves to one an-
other. If the parallelism to each other is no longer ensured 
the parts will be differently high; i.e. they are rejects as soon 
as the tolerances are exceeded. 

Automatic detection and novel components
Nowadays, high-resolution cameras with the corresponding 
software are able to provide accurate readings and monitor 
the quality. To detect such and additional data SMS group 
develops sensors supplying the relevant data to the press.

During ongoing operation e.g. the spray system is able to 
react accordingly to the signals. A new development of  
SMS group shows what enormous potential for optimization 
exists for plant operators. SMS group has engineered innova-
tive and significantly lighter-weight spray heads which are 
manufactured with flow-optimized channels through 3D 
printing or additive manufacturing. The main benefit is that 
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the spray heads are able to activate individual nozzles and 
thus cool the dies systematically and exactly according to the 
thermal load within no time.

Future opportunities
The main concept of this smart closed-die forging plant is 
based on a university project of the Institute for Forming 
Technology and Metalforming Machines (IFUM) from 2015.

In this perspective, SMS group has developed a sensor 
system, digital intelligence with iForge and innovative com-
ponents such as 3D spray heads. It should however be not-
ed that the right path up to complete digitalization of forg-
ing processes is taken but there is still a large distance 
ahead of us. We can already see what enormous opportuni-
ties it offers. Continuous monitoring while simultaneously 
reacting in real time has already been implemented for 
many machines, vehicles and systems. Through the activi-
ties of SMS group this future is a realistic target even for 
closed-die forging plants. ◆

BENEFITS

   Less rejects
  Optimal utilization of tool service lifes 
   Predictable tool change  
custom-designed for the product 

   No maloperation by humans
   Higher productivity and quality
   Robust and reproducible processes

View into the press area of a closed-die forging press. An additively manufactured spray head (left) and a conventionally manufactured 
spray head (right) in use.    
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