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Virtual Powertrain Development

• Proven expertise: 45+ years of automotive 
engineering excellence, trusted by global 
OEMs and Tier-X suppliers to deliver 
innovative, production-ready solutions with 
deep domain expertise in electrified and 
conventional powertrains

• Complete lifecycle support: From concept to 
series maturity and post-series support, 
including design, simulation, prototyping, 
testing, industrialization, and implementation

• Customer-centric solutions: Tailored 
simulation approach aligned to customer 
targets, constraints, and validation needs

Why FEV

Speed up and enhance your powertrain development 
in NVH and durability with our CAE toolchain

FEV offers

• Tailored 3D multibody simulations for conventional and electrified 
powertrain topologies including a wide 
range of hybrid and emerging concepts

• Inhouse co-simulation approach for 
sophisticated analysis of interaction 
between controls and mechanics 
for high quality results

• Acoustic/NVH and durability assessment of torsional 
vibrations and component loads under all operation conditions 
including engine start, shifting, speed and load ramp-up

• Automated optimization utilizing machine learning assisted system 
exploration to enhance controlling and design parameters

• Fast and experienced troubleshooting support to resolve acoustic or 
mechanical durability issues
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Selected reference projects 
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German OEM

Prototype vehicle development with 
ultra-low vibration hybrid powertrain

• Complete development and built-up of 
enhanced ultra-low vibration hybrid 
powertrain

FEV responsibility
• 3D flexible multibody simulation of the 

combined hybrid powertrain
• Virtual system parameter optimization for 

excellent NVH behavior
• Virtual prelayout of calibration parameters

• Technical assistance in supplier 
discussions

Chinese Start-up

Concept layout of range-extender 
hybrid powertrain

• Optimization of powertrain design 
parameters for dynamic operation 
conditions

FEV responsibility
• Built-up of 3D multibody simulation 

model for highly dynamic boundary 
conditions

• Virtual design parameter optimization for 
component layout

• Development consulting support

Japanese OEM

Troubleshooting of dynamic 
component failure

• Virtual analysis of heavy-duty hybrid 
powertrain under transient conditions to 
assess durability

FEV responsibility
• Built up of dynamic simulation model 

including controlling functions

• Simulation of highly dynamic load cycle 
and evaluation of results

• Root-cause analysis of failed component

• Design and control parameter 
optimization for improved design and 
calibration layout
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FEV offers independent engineering services from concept to 
SOP for solutions that are tailored to every application including

VIRTUAL POWERTRAIN DEVELOPMENT

FEV Signature Solutions

With our CAE toolchain we optimize the design of your components, 
component groups and complete mechanical systems
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Control & Calibration
(e.g., ICE & EM)

Optimization
(e.g., Mount Layout)

Troubleshooting
(incl. CAE Validation)

System Analysis
Powertrain Vibration

Architecture & 
Concept Definition

Component Analysis
Durability

© by FEV – all rights reserved.

0 100 200 300 400 500

1000

1500

2000

2500

3000

3500

4000

4500

5000

Frequency / Hz

M
e
a

n
 E

n
g

in
e

 S
p

e
e

d
 o

f 
S

lic
e

 /
 m

in
-1

0.000

367.5

735.0

1103

1470

1838

2205

2573

2940

Amplitude
Gear 1 Torque - run1 baseline

1.5th 3rd 4.5th
6th

7.5th

9th

 0.5

 1

 1.5

 2

 2.5

 3

 3.5

 4

 4.5

 5

 5.5

 6

 6.5

 7

 7.5

 8

 8.5

 9

 9.5

 10

 10.5

 11

 11.5

 12

 12.5

 13

 13.5

 14

 14.5

 15

 15.5

 16

 16.5

 17

 17.5

 18

Generator

(simplified)

Control loop

-

-

Inertia

En
gi

n
e 

ro
ta

ti
o

n
al

 
sp

ee
d

Simulation time

Control loop affecting testrig rotational velocity

1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
-500

-400

-300

-200

-100

0

100

200

300

400

500

T
o
rq

u
e
 [

N
m

]

Engine speed [RPM]

 Measured bending y

 Simulated bending y

To
rq

ue

Simulation 
vs. 

Measurement

powertrain_090625_varDMF_speed_dyno_simple_em_flex_g3d_130820_flexhousing.avi


V 3.6.1

© by FEV – all rights reserved.

A 

FEV Signature Solutions

Our CAE team can support you throughout your product's entire lifecycle
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Fast virtual troubleshooting and countermeasure 
development to resolve field issues and support 
updates.

Series

Release-focused simulations to confirm robustness 
across operating scenarios and support final 
calibration and sign-off.

SOP

Automated parameter studies and optimization to 
converge design and control settings for best NVH and 
durability results.

Optimization

Virtual validation and correlation with early hardware to 
identify root causes and guide design fixes.Prototype

Rapid and flexible virtual assessments to compare 
architectures and define NVH/durability targets early.Concept
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FEV’s Virtual Powertrain Development Process
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Virtual Powertrain 
Development

Trade-off studies

Design space exploration

Control sensitivity

Countermeasure validation

Root-cause analysis Trouble-
shooting Model calibration

Test correlation
Correlation

Gear excitation investigation

Transient NVH analysis 

Torsional vibration analysis

Mode & operating strategy impacts

Driveline layout & component matching 

Topology & concept screening
Architecture 

and 
Integration

Component load evaluation

E-machine excitation investigation

Mounting & isolation concept evaluation

Noise, 
Vibration & 
Harshness 

(NVH)

Misuse robustness
Durability

Optimization (DoE, ML)

Controls, 
Calibration & 
Optimization
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Get in touch with us 
for further information

FEV Signature Solutions

www.fev.com/en/
signature-solutions

http://www.fev.com/en/signature-solutions
http://www.fev.com/en/signature-solutions
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