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INTRODUCTION
AVL EXCITE - PRODUCT FAMILY

EXCITE Designer

Analytical methods for fast dimensioning of
cranktrains and drivelines in the concept
phase

EXCITE Power Unit

Dynamics, durability and NVH of engines,
transmissions and powertrains

EXCITE Acoustics

Efficient sound radiation calculation

EXCITE Timing Drive

Reliable dynamic analysis of all kinds of valve
trains and timing drives

EXCITE Piston&Rings

Efficient tool for piston ring design analysis
and optimization




INTRODUCTION
AVL'’S ELECTRIFICATION COMPETENCIES
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INTRODUCTION
LAYOUT OF ELECTRIFIED POWERTRAIN
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INTRODUCTION
NVH CHALLENGES - ELECTRIFIED POWERTRAIN
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TOTAL NOISE BY MECHANICAL AND
ELECTROMAGNETIC EXCITATION

Mechanical noise

MBS

Driveline excitations

Electromagnetic forces

Total Noise

FEM

E-Machine excitations

Coupled excitations can add up and amplify
structural/airborne noise problems
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CURRENT WORK FLOW
NVH OF ELECTRIFIED POWERTRAIN
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WORK FLOW IN DEVELOPMENT
NVH OF ELECTRIFIED POWERTRAIN

FEM Modal ([ Set-up = Structure Borne Noise
Analysis Structural . e
| Models « Electro-magnetic field excitation
on housing is considered within
s ~ the MBD analysis
LoEa)éItseI}nIgICs MBSSetI\—/IL?SeI = Radial and circumferential forces
L ) are extracted during iteration
! Set-up el- process from the e-machine
" ) magn. coupling model (EMC1-joint) and
Condensation | Structure applied onto the condensed FEM
L ) Model housing

N , No separate FEM forced response
MBS-Analysis LI/ : calculation required
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Loads acting |oads acting on
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Mount Data
Vibrations Recovery
Structure |
Borne Noise
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CASE STUDY
E-MACHINE ELECTROMAGNETIC EVALUATION
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CASE STUDY
EFFECT OF INVERTER ON NVH
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CASE STUDY
MECHANICAL NOISE: GEAR WHINE
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CASE STUDY
EXCITE POWERUNIT MODEL FOR NVH

peanng_2_din

/Dea ring_1_ddt

NEVE orx_y
rad_dd_ds 2 rof_drive_shaf_1 :. 2

= Mechanical Torque provided by classic Multi-body dynamics simulation
= Electromagnetic loads applied as external load to structure



CASE STUDY
TOTAL NOISE RADIATION
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CASE STUDY
SURFACE VELOCITY

Combined
excitation

Electromagnetic excitation is dominant at this speed




CASE STUDY:

NVH SIMULATION OF A PARALLEL HYBRID
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CASE STUDY:
NVH SIMULATION OF A PARALLEL HYBRID

Structural response on transmission housing for hybrid Gear 5 Gear 6
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