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› The first “Twin” appeared in 1960. It was a second 

spacecraft which remains on earth. 

› The first „Digital Twin“ is a virtual version of the 

spacecraft and appeared in 2010. 

› Nasa currently uses the Digital Twin for the OSIRIS-

REx mission.

› Digital Twins helps to predict, detect, understand

and optimize missions.

› By using real time data during the flight, it can be 

visualized what is actually happening on the asteroid 

“Bennu”, millions of kilometers away.
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OSIRIS-REx Mission Uses Digital Twin Technology - Bing video

Digital Twin
Original

https://www.bing.com/videos/search?q=Digital+Twin+Nasa&&view=detail&mid=F1A69994224C68F7FF76F1A69994224C68F7FF76&&FORM=VRDGAR&ru=%2Fvideos%2Fsearch%3Fq%3DDigital%2BTwin%2BNasa%26FORM%3DHDRSC4
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Digital Twin for strain measurement
Where we left off…
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Digital Twin for strain measurement
Why Max Principal Strain (abs) on PCBs
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› JEDEC 9704 standard defines a Max principal strain limit (abs) for the PCB to ensure that the Solder Joints 

between electrical components and the PCB don’t crack.

› Max Principal strains are caused by Screwing, Riveting, Clamping, Needle adapter test, PCB handling, 

Connector Loads…

› The standard requires rosette strain gauges which measure the Max principal strain (abs) immediately.

› In general, the limit is oriented on the JEDEC 9704 standard.

› A common limit in Continental is 1000 µe (microstrain).

Example Riveting 

Rivet
Riveting 

Simulation 

Strain 
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Gauge Based
Prediction 20x20mm 

Demonstrator Fiber Base
Prediction 5x5mm 

Fibers On PCB
2x2mm 

Digital Twin for strain measurement
Work 2023
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› Target: Decided to let the Test person press the cone on a force location which we don’t know. And Digital Twin predicts where he pressed.

› First Demonstrator was a copper plate with 5 rosette strain gauges.

› It was not possible to build a digital twin with copper plate and rosette gauges. – results from rosette gauges varied too much.

› Copper plate with glasfiber measurement equipment reached the target.
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Digital Twin for strain measurement
Strain measurement with glasfibers
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force
glasfiber

* Electrical components are not 

shown due to confidential reasons.

PCB
strain plot

Digital Twin for strain measurement
Simulation model
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Normal strain in y-direction

A1

A2

Deformation

Electrical components are not shown due to confidential reasons.

Digital Twin for strain measurement
Simulation model quality

- measurement - simulation
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OutputInput

100 simulations

Strain simulationSignal MOPForce location

Digital Twin for strain measurement
Signal MOP
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Output
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IN SECONDS

Force Location 

Input

Strain 

measurement

Digital Twin for strain measurement
Signal MOP

Signal MOP



Internal

BA AM CB HWS 10/29/2024Celina Deckardt© Continental AG 11

Digital Twin for strain measurement
Optimization
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Today 

1.4x1.4mm
Beginning 2023 

20x20mm

In Future / Full 

Simulation match

Digital Twin for strain measurement
Prediction
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Patent application for the Digital Twin for strain 

measurement filed

Digital Twin for strain measurement
Standard Prozess vs. Digital Twin
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