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A Software Portfolio for NVH optimization of
gearboxes
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Parametric LP model of gearboxes
> rotating components (gears and shafts)

Driving shaft %
1

Pressure forces

Bearings forces

Gear meshing
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Parametric FE model of gearboxes > casing

Metodology for FE analysis of gearboxes. Example on parallel gearbox

and worm gearbox

Parametric CAD model

Experimental validation

3D FE model

‘t:ff;“'_i‘ o
otAGEAR



Parametric FE model of gearboxes — Modelling
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Parametric FE model of gearboxes — Modelling
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Parametric FE model of gearboxes — Validation

Validation based on
experimental modal analysis
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Parametric FE model of gearboxes — Validation
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Reduoed Verification Mades from Nastran Modal Salution.2

Id 4-6162,0 Hz

Id 3-5459,4 Hz

Id 2-5006,3 Hz

Id 1-4489,8 Hz

Parametric FE model of gearboxes — Validation
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BE model of gearboxes

Validated BE model:
Guidelines for acoustic
radiation reduction in
gearboxes
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Sound Quality Analysis of gearboxes
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Conclusions: A Software Portfolio
for NVH Optimization of Gearboxes .. . .. ==

Gear and Shaft vibration in

Parametric LP model operating condition PN
i D R = T (AW
of gearboxes Variable forces on bearings and W =)
casing
Parametric FE model Casing vibration in operating
of gearboxes condition

BE model of gearboxes Acoustic radiation

Sound Quality Analysis

Acoustic comfort metrics
of gearboxes
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Conclusions

» Software portfolio for NVH optimization of gearboxes:
* FE modelling
 LP modelling
 BE modelling
* Sound quality analysis

* All the tools have been experimentally assessed

* The methodology can be applied to every gearboxes
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Thanks for your kind attention

Giorgio Dalpiaz
Engineering Department — University of Ferrara, Italy

Scientific Director in MechLav - Advanced Mechanics Lab — Ferrara Technopole
www.unife.it/tecnopolo/mechlav

giorgio.dalpiaz@unife.it

Phone: +39 0532 974883

Mobile: +39 328 8606250
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