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Clamping technology – The machine in the 

machine 

 

EMO Hannover paving the way for zero-defect 

manufacturing  

 
Frankfurt am Main in May 2023 – Many production companies are facing a 
dilemma. Often, the only way that they can survive is to adopt zero-defect 
manufacturing that offers greater cost-efficiency while using less energy. This 
can be achieved using intelligent clamping technology – which has now 
developed into a machine within a machine. It makes use of sensors to detect 
and correct anomalies and malfunctions. EMO Hannover is supporting the 
industry as it moves towards zero-defect manufacturing. Exhibitors such as 
Hainbuch GmbH from Marbach and H.D. Schunk GmbH & Co. Spanntechnik 
KG from Mengen (near Sigmaringen) will be showcasing exciting solutions at 
the World's Leading Trade Fair for Production Technology from 18 to 23 
September 2023, in which the digital transformation is set to play an important 
role.  
 
“The future is cyber-physical.” This was the slogan which VDMA 
Präzisionswerkzeuge and Maschinenbau-Institut GmbH from Frankfurt am Main 
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used on its invitations to the clamping device forum in Düsseldorf in 2020. The 
forum was well-attended, attracting production experts from industrial 
companies and research institutes who came together to discuss the 
advantages of clamping devices that are now evolving into cyber-physical 
equipment thanks to digitalization.  
 
 
Starting signal in race towards digital world   
 
But what became of this mega-trend? Was it merely a flash in the pan? For the 
manufacturer Schunk, it proved to be the starting signal in the race towards a 
new world of digital production. In March 2020, the company presented a high-
sensitivity tool holder with integrated sensor technology at the clamping device 
forum in Düsseldorf. This holder can even be used as a retrofit in existing ma-
chines. There is a lot to be said for this form of digital transformation, says 
Markus Michelberger, Head of Sales Clamping Technology at Schunk. Inte-
grated sensors in various clamping devices permit the permanent monitoring of 
process parameters, and their correction in the event of deviations.  
 
“Inline monitoring and adjustment ensure reliable processes and consistent 
product quality for users,” explains Michelberger. “The automated, real-time in-
spection of clamping devices or toolholders during production is the basis of 
predictive maintenance and correction. What is more, it also serves to document 
measurement and test values in the manufacturing process.” These are reasons 
enough for Schunk to continue on its digital path. The southern German com-
pany places particular emphasis on simple plug-and-play solutions that users 
can quickly integrate into their systems.  
 
Clamping module that sends real-time data 
 
Highlights at EMO Hannover 2023 will include a new electromechanical clamp-
ing module with fully integrated sensor technology, and a smart hydraulic expan-
sion toolholder that provides real-time data from the tool itself and detects wear 
at an early stage. This intelligent tool holder enables reliable machining, extends 
tool life and reduces scrap levels. “Digitalization has arrived in machine tools in 
the form of the itendo² intelligent tool holder – which provides high-precision in-
line control,” says Michelberger. “Its advantages can be harnessed in all indus-
tries where the quality of the machined surfaces is of paramount importance – in 
precision drilling and in cases where high surface quality is required, for exam-
ple.”  
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Michelberger believes that the electrical quick-change pallet system controlled 
via IO-Link is unique because it can generate identical forces to comparable 
pneumatic clamping systems, but with no increase to its installation space. In 
addition, Schunk has fully integrated the sensor technology into the module. No 
external sensors are required, meaning that no interference contours arise. 
Michelberger: “The NSE3-PH 138 clamping module applies identical pull-down 
forces to the conventional system with the same dimensions. This technology 
has just been launched on the market and can rightly be deemed 'disruptive'.”  
 
Hainbuch takes a different approach to zero-defect manufacturing. Stefan 
Nitsche, Director Main Products, describes the basic requirements for clamping 
devices: they must be impervious to dirt and require almost no maintenance. 
They are characterized by their very high rigidity and holding forces, their high 
concentricity accuracy with deviations of no more than five micrometers, and 
minimal centrifugal losses.  
 
Fast and precise – O.D. clamping with chucks  
 
Secondly, Nitsche recommends that users always use the right clamping device 
for the workpiece, even if this increases the setup effort. For example, I.D. 
clamping is the best solution for 5-sided machining. However, if the workpiece 
does not have the necessary clamping bore for this, Nitsche believes that O.D. 
clamping with chucks is the ideal solution. Nitsche: “We make use of our 
Centrotex quick change-over interface and Docklock zero-point clamping 
system to keep manual setup times to a minimum – under one minute with our 
system instead of 30 minutes or so using conventional means – and change-
over accuracy down to no more than three microns.” 
 
Hainbuch’s measuring intelligence, which enables in-line process control, has 
been in successful use for over 15 years now; the company describes it as its 
third “zero defect” component. It is used to check the pre-machining clamping 
diameter down to the nearest micrometer, and to detect the workpiece system. 
“In addition, the actual clamping force on the workpiece is continuously 
measured. As components gain in complexity, this represents a crucial process 
stability factor,” Nitsche explains. “We will be showcasing all three technologies 
and products live at EMO Hannover. Using Centrotex or Docklock, it's child's 
play to change over our clamping devices in seconds with microscopic 
precision, or to use our IQ clamping devices for high-precision clamping while 
simultaneously performing various measuring operations.”  
 
 



Page 4/7 · EMO Hannover 2023 · 05/31/2023 

 
 

 

((Info box 1)) 
VDMA Trade Association Precision Tools 
 
VDMA Precision Tools is the information and networking platform for 
manufacturers of cutting tools and clamping technology as well as toolmakers. 
With about 65,000 employees, the precision tool industry is one of the largest 
branches of mechanical engineering. As the institutional patron of EMO 
Hannover 2023, VDMA Precision Tools will have its own joint corporate stand 
from 18 to 23 September 2023 in Hanover. Companies such as Hainbuch and 
Schunk will also be presenting topical developments relating to clamping 
technology in the Technology Forum, which visitors can find on Stand D57 in 
Hall 4, from September 19 to 21.  
 
 
((Info box 2)) 
Accurate turning – VDW SensoSpann study 
 
The VDW SensoSpann study into dynamic clamping conditions during turning 
without support elements using sensory clamping jaws is nearing completion. In 
this analysis, the Institute for Machine Tools and Production Processes (IWP) at 
Chemnitz University of Technology is investigating how process dynamics 
influence workpiece clamping. The aim of the investigation is to devise an in-
process measurement concept that can be integrated into a milling-turning-
machining center. Sensory clamping jaws record the clamping force, workpiece 
displacement and cutting forces during the process in interaction with 
displacement and force measurement technology. The aim here is to compare 
static and dynamic clamping states. 
 
((Length: around 7,200 characters including spaces)) 
 
 
Author: Nikolaus Fecht, specialist journalist, Gelsenkirchen, on behalf of VDMA 
Precision Tools 
 
 
Background 
 
EMO Hannover 2023 – World's Leading Trade Fair for Production Technology 

International manufacturers of production technology will be presenting smart technologies for the 

entire value chain at EMO Hannover 2023 from 18 to 23 September 2023. Under the banner of 

Innovate Manufacturing, the world's leading trade fair for production technology will showcase the 

entire range of modern metalworking technology which is at the heart of every industrial produc-

tion process. The latest equipment will be on display, as will efficient technical solutions, product-
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related services, sustainable production methods and much more besides. The main focus of 

EMO Hannover is on cutting and forming machine tools, manufacturing systems, precision tools, 

automated material handling, computer technology, industrial electronics and accessories. EMO 

visitors come from all major industrial sectors including machine and plant construction, the auto-

motive industry and parts suppliers, aerospace technologies, precision engineering and optics, 

shipbuilding, medical engineering, tool and mold making, steel and lightweight construction. EMO 

Hannover is the number one international meeting place for the industry. More than 2,200 exhibi-

tors from 47 countries attracted nearly 120,000 trade visitors from around 150 countries at EMO 

Hannover 2019. EMO is a registered trademark of the European machine tool association Cec-

imo. EMO is organized by the VDW (German Machine Tool Builders' Association), Frankfurt am 

Main, Germany. 
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Hainbuch GmbH  
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Christina.GrosseKathoefer@hainbuch.de  
www.hainbuch.com 
 
 
Professorship Production Systems and Processes (PSP) 
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max.engelmann@mb.tu-chemnitz.de 
www.tu-chemnitz.de/mb/psp 
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Kathrin Müller 
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PR & Corporate Communication 
Corporate and Product Communication 
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74348 Lauffen/Neckar 
Germany 
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kathrin.mueller@de.schunk.com 
https://schunk.com 
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Nikolaus Fecht  
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Germany 
Tel. +49 209 26575 
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