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Digital Twin Prototype and Concept for EV
Mount Integrity Monitoring
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Simulation Business Models in the Digital Twin Age

Development Operations / Logistics /
Maintenance

Endurica
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Assumption: Displacements provided

Past Barriers

Get finite Track damage
strain history development
from load across time
history

Do Nonlinear Do it in real timel

Fatigue
analysis of
elastomeric
part

En durica
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Implementation and Initialization

Nonlinear FEA

T ——__TM
_Endurica EIE

Efficient Interpolation Engine

dX, dY, dZ - g;(ele)

Endurica
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Nonlinear Map
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Initialize Residual Life
for standard load case

R —_
Endurica CL

Fatigue Analysis Software

Fatigue Life
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Compute Specs

I
Processor Intel i9
CPU 2.9 GHz
Cores 6
Logical Processors 12
RAM 32 GB

Hard Drive Free 317 GB /952 GB
Space / Capacity

OS Windows 10
Endurica
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Finite Element Model Specs

I
Nodes 38661
Elements 29234
Element Types C3D10H, M3D6
Time Steps 64 steps
CPU Solve Time 9589 sec

Endurica
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www.endurica.com



Pre-Computed Finite Element Solutions

Q X:+/-12 mm
Y: 0-5 mm

’——.\m
Endurica EIE

Fast Loads Processing
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Residual Life / Standard Load Case

* J-af 1 d .
= —————da
2 T(T(6,0,) ¢

' Standard Load Case:
| dx=dz=0mm
dy =-3.75 mm

3.91e+11

Critical Plane Analysis

# Planes = 17 o Nf = 386227 repeats
| 7.28e+06 g ——.
. Endurica CL
E n du r I Ca | Fatigue Analysis Software
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Digital Twin Update Workflow

End DAQ / Send

Begin DAQ

Twin
Dashboard

Get Durability Right

ndurica EIE_

Updated damage / residual life

g

Endurica

www.endurica.com

Displacement history —
o ——————
‘ Efficient Interpolation Engine

Strain history per
element

A

Endurica DT _

Incremental Fatigue Solver

I ——__ T\
Endurica DT

Incremental Fatigue Solver

Accrue actual
damage

Compute Residual
Life for Standard

Load Case
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RESIDUAL LIFE @® Endurica EIE
e,
r] ' @® “Endurica DT
C O C u S I O I I @ Post-Process Graphics

Displacement History

Faligis Lie

, T NN
* Works now with COTS tools! s ,;
* Digital Twin How To e
* Implementation j\
* Operation B e e
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 Compute Speed
e Currently <0.03 sec / datapoint
e 2018-2020: 10x speedup (binary data format, partial parallelization)
e 2020-2022: >10x speedup (full parallelization)

y @EnduricaWill

youtube.com/user/endurica

* #GetDurabilityRight
* #WinningOnDurability
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