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* The Fourth Industrial Revolution, also known
S ... Industry 4.0 ..., is a neologism describing P
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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What if the number of
tests exceeds our
capacity?
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Fully
automated
test systems
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* Universal Testing Machine
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Hydraulic grips Pneumatic grips Electro mechanic grips
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* Universal Testing Machine
— grips
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* Universal Testing Machine
— Grips
— Extensometer
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* Universal Testing Machine ﬁ

— Grips A

— Extensometer g

e Robotic Arm
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* Universal Testing Machine
— Grips
— Extensometer

e Robotic Arm

e Specimen feeding system
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Connection to LIMS/ERP/SQL Manual registration

SIEMENS SIMATIC HMI
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Trow away?

What happens after the test?

or software must decide?
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* Universal Testing Machine ﬁ
— Grips
— Extensometer

Robotic Arm
e Specimen feeding system

* Specimen management

LabMaster
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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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Probeninformation | /O | Extensometer e
| SRSttt | _ 3 LabMaster Zugversuch
Messdaten
Elngange Ausgange 9 Blockprogramm Meldungen Resultate Rogler
0o Ziel 400K Limé: 50mm ale Ereigniss - A ||V Rt 495\ @ Posion
- - R S Brucherermung. it vt . @ -l-
| il 'a/s Dot 10%Return (Postion) v E 214809\Pn
Spfafnnzeug oben D |UPM bereit D ooy @ Kot Attecten | | Bosnden | | Ashaten
1 1 oelnen | Unterprogrermm Ende (2)
AUtomatlkbetrleb ‘ ¥ Fatwe 2nmimin Ziet 100mm e Ereignisse skifviert Ereignis auspeloast (101) (Resutat Vorkram) @ Dehnung T t I“ ft.
starten | [ ¥ Fatve S0MPa/s el 400KN sl Ereigrisss akdiviet Ereignis suspaioest (101) (Resutt ReH) es au .
| Spannzeug unten D Yersuch laeuft D d 436
| oeffnen ‘ ‘ + Zek 400N Lind. 2008 w E
a a
I { f Gesarte Dehrung  Brzetwerle | elsstischer Bareich | Geschwindighet
i Spl_a.l_mzeug oben D ‘ ¥ersuch angehalten D Automatikbetrieb beenden
SC
[ [ i BB YRR i
|Spannzeug unten (] versuchbeendet |[] [P
| schliessen ‘
| Pruefraum frei D |Startposi D
| erreicht
| Referenzposition [j |Fehlerausgang D Status Kein Fehler
| |erreicht [
- Timeout 0 soc
Probeninformation |10 | Extersemetsr
— I - - Nr.  Daten Beschreibung
€ Probenverwaltung - X 1 7 Acftraggeberk
Magazin 1 brenen 3 Magazin 2 orenen & Magazin 3 Drehen Farben  Kontrollprobe  Kontrole Lasermicrometer 2 e Referenz-Nummar
o e ’ 3 3 . " f B 3w Prusffolge
e — - - Fécher 4 7 Querschnitstyp
O peog| B oy U ¢ Fach eer s |0 Messlaenge L-ext
[= = 1
= ° o ) 2 Frobe angemeidet 6@ Paralele Proberlesncs Le
0 s 0 e
DD D gD I —. 7806 Quersceit
- - 3 5 Arz, Mess 2
wu = ». LS ﬂu L= Daten mportert: O o_® Ana. Mess-Zonen
9 80,08 Max, 2ughraft
o . ] e o s 4 4 Keine Daten verfiigbar: [ 10 % Vorlaga fuse Versuch
S i gplii probe vermessen: [ 1 |72 oo
= 8, O, : i Probe akze -
OER R o ptert: -
a a o 3 . Probe abgelehnt: [
O e s O e
S il gpliits Probe n Priffmaschine: [ —
- - B 5 —_—
oo B om Do Test abgebrochen: [
- - s ] Probe getestet: -
(0] Ret a Ret (m] Ret
—M —‘4 —M Probe niO ->» liegt wieder im Fach: v L
o a - : 5 = Kraft [kN] Weg_F [mm]
O e e Probe angemeldet, Fach leer: [N -
| wﬁ w‘ »‘ . - e — m m ‘ g
O ke e O e
- ~ Magazine
O o L S = Ntzername. priten Datentent Al Dilrger Hilte Datentont. Pl LOCALHOST.C Progranme tP MPTL iacter HP_DH 008 Messrete, Autonstibetrist Maschine. ekl 400 Automalitetrisb nd Ext. (400000N)
o == == Magazin auf Bedenerseite: O v
, ~ 2 »
Uﬂiﬂ .ﬂ_ Uﬂ_ Magazi auf Arlagenscite: [
o ® O 5 5 Magazin in Prifungs -
O O D
o) [Eey L) Sl @) APy . = Speichem
™ e e, Sp——— www.hegewald-peschke.de © Hegewald & Peschke 25




gy MeB- und Pruftechnik GmbH

Hegewald & Peschke LabMaster Import Export

ASCII

I ﬁ) s 08.02.2017 E I
Hegewald & Peschie Prifprotokoll Xce
Metallzugversuch nach |SO 6892-1 Verfahren A B p/ f
S ODBC
Material Stahl Proben | Rund, Anschiuss M16, Lo=63mm, D=10mm
Kunde | Hegewald und Peschie Vorspannung Ru=20MPa
Profdabsm amam? Profmaschine Inspekt 280
Profer | Hegewald und Peschive Exiensometer MFX, Le = 50mm Ethernet LIMS
Ergebnisse
Name | Sa fmm] | mE [GPa] | Rp0.2 MPa] | Fm 6] | Re ] | Ag e | Ace g | A7) | ae pe
Probe 1 78,54 206 483,4 42,26 5381 5,54 519 147 14,9 7
T R R Set DataExchange : EXPORT [
Probe 4 78,54 206 406,59 42,34 530.2 544 5,60 147 148
Probe § 78,54 208 4554 | 42,50 5412 | 56T 532 | 152 | 154 BT ¢
Prebet| m5t] 28| @3] 4| sw1] 52| 54| 157 158 | Connection | Link | Options | Advanced Settings|
Legende . . . Resultate FieldName FieldType |LinkedField  |ExType [Unit  |Deci « [ = ]
nung Kurzbezeichnung s
"52 . O'*f:'i':::: :; Plast Emﬁ""ﬂ: EM Querschnittsflache - TEST_ID ftinteger  Messung_id Value 4
R o= e Luedersdehnun = ;
“P‘:': HW:::L’: :.‘ - Mm"'::"m“'g Masimalkraft g - TEST_NR ftString Name der Messung | Value [ Cancel ]
B Zugfestigheit Untere Streckgrenze COIL_NR ftString Los Value
Diagramm Vertikale Anisotropie = =
Verfestigungsexponent DATUMI ftDateTime 'Datum der Messung Value -
Obere Streckarenze I [ Save Setlings ]
o Mess) % REL ftFloat Untere Streckgre... Value MPa
b | esslaenge (Traversenweq) active export module:
- f S 5';4 odul REH fiFloat Obere Streckgrenze Value  MPa 2 .
elta r
L il x“‘¥ 2 RPO2 ftFloat Dehngrenze Rp0,2 | Value  MPa 2 [Database ']
= Dehngrenze Rp0.2 R ftFloat ZugfestigkeitRm  Value  MPa 2
0 Dehngrenze Rpl
£ = totale Dehngrenze Rt0.5 A ftFloat Bruchdehnung Value % 2
0 Mok ralt [global) i Fhax ftFloat Maximalkraft value |N 2
150 (it ik E ftFloat E-Modul Value |GPa 2
o DATUMZ ftDateTime TimeStamp Value
- DICKE ftFloat Dicke value | mm 3 |v
o 1 2 3 4 5 6 7 B 9 10 1 12 13 # 15 =
% < [l »
1
—

20/03/2026 www.hegewald-peschke.de © Hegewald & Peschke 26



Hegewald & Peschke

W MeB- und Pruftechnik GmbH

6

7

n.i.0. - Ablage

Prifmaschinen

Bedienstand
Anlage

Informativ: aktueller

www.hegewald-peschke.de

Final process for automization

i %/D-JF =

B o

Probenvorbereitung

Auswerte PC + Freigabe

Option: manueller Export

n.i. O Bewertung
Nachkalkulation A* /

e =g

Arbeitsplatz zur
Probennachbereitung

© Hegewald & Peschke

[N

Proben
Daten

27



Hegewald & Peschke Components of fully automated test cells K?
W MeB- und Priftechnik GmbH i ﬂ\

Universal Testing Machine
— Grips
— Extensometer

Robotic Arm

Specimen feeding system

Specimen management

Specimen measurement

LabMaster

Data evaluation
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* Universal Testing Machine
— Grips
— Extensometer

* Robotic Arm
e Specimen feeding system
* Specimen management

* Specimen measurement

LabMaster

e Data evaluation

» Safety enclosure

e 2MUTM

* Hardness measurement
* Geometry measurement

20/03/2026 www.hegewald-peschke.de © Hegewald & Peschke 29



(1°) Hegewald & Peschke

¥ MeB- und Priftechnik GmbH

www.hegewald-peschke.de © Hegewald & Peschke



Hegewald & Peschke vielen Dank fiir Ihre Aufmerksamkeit! k?

NGF MeB- und Priftechnik GmbH ~ %

Autoren:
Dipl.-Ing.(FH) Uwe Naumann, Leiter Entwicklung

Hegewald und Peschke
MeR- und Priftechnik GmbH
Am Griindchen 1

01683 Nossen / Germany

Tel.: +49 (0) 3524 2/4450
Email: info@hegewald-peschke.de
https://www.hegewald-peschke.de

© Hegewald & Peschke



	Slide 1: Standard-Compliant Tensile Testing in the Context of Industry 4.0 with High Sample Occurrence
	Slide 2: Industry 4.0
	Slide 3: Universal Testing Machines and Industry 4.0
	Slide 4
	Slide 5: Solution
	Slide 6: Universal Testing Machine
	Slide 7: Specimen type
	Slide 8: Specimen type
	Slide 9: Components of fully automated test cells
	Slide 10: Automated grips
	Slide 11: Components of fully automated test cells
	Slide 12: Extensometers
	Slide 13: Components of fully automated test cells
	Slide 14: Robotic units
	Slide 15: Components of fully automated test cells
	Slide 16: Feeding system
	Slide 17: Components of fully automated test cells
	Slide 18: Specimen management
	Slide 19: What happens after the test?
	Slide 20: Components of fully automated test cells
	Slide 21: Specimen measurement
	Slide 22: In operation calibration
	Slide 23: Components of fully automated test cells
	Slide 24: LabMaster for test evaluation
	Slide 25: H&P LabMaster – Automation
	Slide 26: LabMaster Import Export
	Slide 27: Final process for automization
	Slide 28: Components of fully automated test cells
	Slide 29: Components of fully automated test cells
	Slide 30
	Slide 31

