BiXiRi X

tianyuantech

Motor-CAD NVHBH M3

www.tianyuantech.com



Motor-CAD NVH Sraig

Electric Power Supply

A

g =hine > U7l

Sinusoidal currents

. | Electromagnetic Forces
Electromagnetic

System

- ETHRTEE

- RSP

- RAZRHHIKEX
- EEMDHT

Bl [
W\ /R

Michidiicil Displacement

System

« BT EmRE
- BREEEAL(1)
« ZENEAL(2)

(1) «
§ /,,/,\\ -
< T
-3 AT —

Acoustic

AR Ix

tianyuantech

Acoustic Noise

Environment

- EFRITEE
. AN

v

BITREERE. R, RE)

www.tianyuantech.com




a5 xR

tianyuantech

1. Motor-CADEHEBRLHDiITE
2. Motor-CADEBHIIRINMESITE
3. Motor-CADEYURENIER 2t 48

4. Motor-CADNVHS#REDR

www.tianyuantech.com -2 -



Motor-CADEBHHEITE

Motor-CADEBHIEB T RS FIBZEEIFHNIIKERITESETRIERHT;
Eit, MSEPREFFTERREVERN, BNRZEEERT/H0.5E,;
IFFEHANSH, BISMEITIRE,

@ Geometry [ input Data "l'*f&mmnn | 1 Stress | =] Output Data | Y ENVH | §Z Sensitivity | @) Serpting |
g Matensls € Settings | 48 Matedal database
@ Geomety  HliC: | # Preferences | [ otes |
Force Calculation: Torque Calculation:
Stator Nodes Per Tooth: 1 Points per cycle: |30
Stator Node Points: 10 Number of cycles: 1
Sator Force Ports;|480 ENVH Madel Interpolation
ctor I 1 e Por
Rt £
Rotor Pairts: [320
ightin

B ANRD FEEDTRIRE

www.tianyuantech.com



Motor-CADHHLERETTIHE2 QKRR

Motor-CADEEH\ER#EITT RIS FIRERATHNIKEXTESEFRIEH;

e
f :%[Brz_gtz] radial force density (pressure) in N/m2
My
f-LiBret] tangential force density (pressure) in N/m2
Ho

F=fel,eL, radial force (pressure)in N

F=foel,ol, tangential force (pressure) in N

L. magnetic axial length = shortest of magnet, rotor lam and stator lam length (neglecting ducts)

L.  length of arc over which the force is acting

The definition of will depend on whether the force is calculated for the built-in force
performance tests or for a user-defined path
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f_ natural frequency Km lumped stiffness M m lumped mass for a given mode m
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12 Motor-CAD v14.25 (¢9_NVH.mot}* DEVELOPMENT RELEASE - o x
Fle Edit Model MotorType Options
1@ Geometry | (1 input Data | {}1f Caleuiation
d Modal | @ Forces |t Strctursl | J] Acoustic |
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= Velosiy | = Acceleraion | Zmn = Zmn H mn

"= Static Displacement | = Magrification Factor | Dyn: ol ot
Display
Calculation: | 3: 12000pm 79.34Nr v Slie 1

Dynamic Displacemen t - [dB Ref. 1.0E-11 mm]
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- H_. the magnitude of the Magpnification Factor
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4 Motor-CAD v14.25 (e2_NVH.mot)* DEVELOPMENT RELEASE - O x

Eie Edit Model Moforfype Options Defaults Editors View Results Tools Ligence Print Help
@ Geonetry | [ input Data | iffCalcutstion | 31 Stress | Z2] Output Data K3 EVH |53 Senstivy | € Scrmtng |
& Modal | @ foroes <t Strucural | 3 Acousic | €Y settngs |

p—— b
\ ! ‘= St Displacemert. | = Magnfication Factor | T~ Dynaic Displacement | = Velocty | = Accalraton |
Dispey

Calculation: [3; 12000pm 79.34Nr v Sice 1

Displacement 0 [dB] Frequency 1.36E0004 [Hz] Wavenumt ber 25 28 October 2021 www.motor-design com

Acceleration - [dB Ref. 1.06-05 m/s?]
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A the m itude of th dial Velocit B

Ni radi | E -

e magnitude of the radial Velocity. B

mn 2 s

: B

L H

-14 [ a2s

the excitation pulsation ;

-22 5

n = :
Frequency [Hz]

Velocity 0 [dB] Frequency 1.6E0004 [Hz] Wavenumber 25 28 October 2021 ‘www mater-design.com

W the fundamental pulsation (electrical).
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$ Motor-CAD v15.0.2 (e3_NVH.mot)* DEVELOPMENT RELEASE --—-- DEBUG ----- - o x
Fle Edit Model MotorType Options Defaults Ecitors View Results Tools Licence Print Help

© Geomety | 04 input Data | filf Calcuiation \-ﬁ Sress | 22| Output Data [T ENVH |54 Sensiivy | © Scrpting |

& Modal | & Forces | = Siuctural | J Acoustic IoSe‘llngs |

= Radated Power || Spectrogram | |/| Spatiogram | - Order Tracking |

uuuuuuu
Calculation: [ 1: 250pm 188Nm v Sice 1

N
I
H
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Radiated Power 0 [dB] Frequency 133.3 [Hz] Space Order 25

A2 SE RS
Wmn _ %pCO'an S RNy

2

A

vmn the magnitude of the radial Velocity

L the density of the medium (for air at room temperature, = 1.186 kg/m3).

C the speed of sound in the medium (for air at room temperature, = 344 m/s).

(O theradiation factor. This parameter is ActiveX only and set to 1 by default (plane radiator assumption).
S

the stator outer surface
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