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Standard-Compliant Tensile Testing in the Context of 
Industry 4.0 with High Sample Occurrence
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• The Fourth Industrial Revolution, also known 
as … Industry 4.0 …, is a neologism describing 
rapid technological advancement in the 21st 
century. It follows the Third Industrial 
Revolution (the "Information Age").

• A part of this phase of industrial change is the 
joining of technologies like artificial 
intelligence, gene editing, to advanced robotics 
that blur the lines between the physical, 
digital, and biological worlds.
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Universal Testing Machines and Industry 4.0
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Fig.: Sequence of measured value acquisition; from an incoming analog signal to the processed, digital signal
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What if the number of 
tests exceeds our 

capacity?
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Solution
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Fully 
automated 

test systems
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Universal Testing Machine
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Specimen type
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Specimen type
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Components of fully automated test cells
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• Universal Testing Machine
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Automated grips
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Hydraulic grips Pneumatic grips Electro mechanic grips
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Components of fully automated test cells
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• Universal Testing Machine
− grips
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Extensometers
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VIDEO TACTILE LASER
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Components of fully automated test cells
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• Universal Testing Machine
− Grips
− Extensometer
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Robotic units
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Manual operation wanted?
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Components of fully automated test cells
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• Universal Testing Machine
− Grips
− Extensometer

• Robotic Arm
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Feeding system
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Shelf

Swivel

Specimens
• Numbers
• Dimensions/weight
• Preparation
• Source
• Identification?
• Prioritization?

Tablet

Magazines Conveyor belts
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Components of fully automated test cells
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• Universal Testing Machine
− Grips
− Extensometer

• Robotic Arm

• Specimen feeding system
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Specimen management
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Connection to LIMS/ERP/SQL Manual registration
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What happens after the test?
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Trow away? Keep

or software must decide?
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Components of fully automated test cells
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• Universal Testing Machine
− Grips
− Extensometer

• Robotic Arm

• Specimen feeding system

• Specimen management
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Specimen measurement
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Diameter Weight
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In operation calibration

20/03/2026 www.hegewald-peschke.de 22

Measurement of diameter Checking of specimen marking and video detection
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Components of fully automated test cells
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• Universal Testing Machine
− Grips
− Extensometer

• Robotic Arm

• Specimen feeding system

• Specimen management

• Specimen measurement
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LabMaster for test evaluation
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H&P LabMaster – Automation
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LabMaster Import Export
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ASCII
Excel
Bmp/wmf
ODBC
Ethernet LIMS
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Final process for automization
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Proben
Daten

n.i.O.

Arbeitsbereich Roboter

Prüfmaschinen

PC

Informativ: aktueller
Prüfablauf

Auswerte PC + Freigabe

Option: manueller Export

n. i. O Bewertung
Nachkalkulation A* / 

Z*

Arbeitsplatz zur
Probennachbereitung

Bedienstand
Anlage

Probenvorbereitung

103550



© Hegewald & Peschke

Components of fully automated test cells
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• Universal Testing Machine
− Grips
− Extensometer

• Robotic Arm

• Specimen feeding system

• Specimen management

• Specimen measurement

• Data evaluation
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Components of fully automated test cells
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• Universal Testing Machine
− Grips
− Extensometer

• Robotic Arm

• Specimen feeding system

• Specimen management

• Specimen measurement

• Data evaluation

• Safety enclosure
• 2nd UTM
• Hardness measurement
• Geometry measurement
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