
Modelling of an eAxle with 

planetary and cylindrical 

gear stages for structural 

dynamic investigation
AVL International Simulation Conference 2019



| AVL International Simulation Conference 2019 | 2

Goals of analysis:

• dynamic evaluation of the system

• gear mesh assessment

• bearings assessment

• mounts vibrations

• NVH analysis

• detecting possible dangerous phenomena in new 
design or finding a root of existing problems

Modelling of an eAxle with planetary and cylindrical 
gear stages for structural dynamic investigation

Possible solutions/approaches

• Basic/simplified simulation (GGEA, center nodes)

• Advanced simulation (ACYG, center nodes, DGBB)

• Extended simulation (microgeometry, tooth nodes, 
stator forces)

Introduction to dynamic simulation of eAxle with EXCITETM Power Unit

Tools

• Condensation/Data recovery

• Node Set, Surface selection

• 2D results (Impress Chart)

• 3D results (Impress 3D, Impress M)

• Animated results

• Modal analysis

• COMPOSE Apps

• EXCITETM Acoustics

Gears evaluation tools

• Advanced Gear Animation

• Contact Pattern Plots

PGS/e-Motor

• Retained nodes selection

• Phasing tool
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Model description

Passenger car eAxle – main data:

Maximum vehicle speed 180 km/h

Maximum angular velocity 
(e-Motor)

21000 rpm

Maximum angular velocity 
(differential)

1170 rpm

Transmission ratio 18 -

Transmission ratio (PGS) 2.585 -

Transmission ratio (CGS) 7 -

Total mass 80 kg
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Mode 2: 1041Hz
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FE modelling workflow 

➢ Identifying bodies and joints

➢ Defining retained nodes positions 
(bearings, gears, spline gears)

➢ Creating FE models with retained 
nodes

➢ Condensation (sub-recovery matrix)

➢ Validation of FE model (TP, MA, 
Hammer / Shaker test)

➢ Extensions for e-Motor/PGS
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EXCITETM Power Unit model
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EXCITETM Power Unit model - loads
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EXCITETM Power Unit – 2D results
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EXCITETM Power Unit – 2D results

PGS: 40th

CGS1 
11.6th

CGS2: 5.8th
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EXCITETM Power Unit – Modal Analysis
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EXCITETM Power Unit – 2D results
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EXCITETM Power Unit – 2D results
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EXCITETM Power Unit – 3D results

Normal Level: Velocity (dB)

FRB3: 500Hz FRB3: 630Hz FRB3: 800Hz FRB3: 1000Hz FRB3: 1250Hz

FRB3: 1600Hz FRB3: 2000Hz FRB3: 2500Hz FRB3: 3150Hz FRB3: 4000Hz
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Transfer paths
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EXCITETM Power Unit – 3D results

ACYG flexible body
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EXCITETM Power Unit – 3D results

ACYG flexible body

FRB3: 4000Hz FRB3: 4000Hz

max: 75.8dB max: 82.4dB
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EXCITETM Power Unit – 3D results

Stator Forces
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EXCITETM Power Unit – 3D results

Stator Forces

FRB3: 800Hz FRB3: 2500Hz FRB3: 4000Hz

Center nodes 
Torque ripple

Stator forces
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EXCITETM Acoustics
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