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Ultrasonic wave speed. c. depends on the stiffness and on
the density, p. of the materials under study [6.7]. For
longitudinal waves

E
c=_|— (2)

P

Where E is the Young’s modulus. This is valid for a long
homogeneous rod of length much longer than the wavelength,
and width much less than the wavelength. If the width is
much larger than the wavelength. then wave speed is
governed by the tensorial modulus

1-v E 3)
c= |——————
(1+v)1-2v) p
Where v is the Poisson’s ratio. The test motor stator used

in this paper belongs to this category. So the Young’s
modulus of the motor stator can be described as:

E=-—r——pc’ @
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{W Geometry

ﬁ Model

ﬁ Setup
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Harmonic Acoustico

Gutl i rl E s

MName * | Search Qutline| ™ .

E b » @@ Endosure\Endosure

----- L0 Materials

----- /52 Coordinate Systems

- 1% Connections

..... J T Mesh

----- & Named Selections

=--~[if] Harmonic Acoustics (D5)
------- ~T-0 Pre-5tress/Modal (None)
....... - E Analysis Settings

13 Imported Load (C6) N
E - Imported Velocity

- Imported Velodity 3
\ oy Imported Velodity 4 .

[ = wm FEREL T

|

ZHRIR R

T /5%MRPs

Analysis Settings

i Properties Step 1 | Step 2 | Step 3 | Step 4
Step Controls
I RPM Value 1500. | 3000. | 4500. | 6000.
RPM Frequency Spacing Linear Linear Linear Linear
RPM Frequency Range Minimum 0. 0. 0. 0.
RPM Frequency Range Maximum = 3000. | 6000. 9000. 12000

Multiple RPMs

Mumber Of RPMs

Current RPM Number 4.
RPM Value &000. RPM
RPM Freguency Spacing Linear
RPM Frequency Range Minimum | 0. Hz
RPM Freguency Range Maximum | 12000 Hz
RPM Solution Intervals 5.

=R Optiens
Solution Method Full
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¥ | Search Outline| ™
— x @ Endosure\Endosure
----- L0 Materials
----- 54 Coordinate Systems
o slie) Connections

..... v ﬁ MESh
----- 0 Named Selections

Mame

- y70 Pre-Stress/Modal (None)
- o1l Analysis Settings

@ Radiation Boundary
- 45] Imported Load (C&)

----- v Imported 'Iul'Elmjt‘,f:]

- Imported Velodity 3

- i Imported Velodty 4

M BT Clhabiee fTACY

m

-| Scope
Scoping Method MNamed Selection
Mamed Selection ASI
-1| Definition
Type Imported Velocity
Tabular Loading Program Controlled
Suppressed Mo
Source Bodies All
RPM Selection 1500. RPM
our A
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> FBlE. BAER. ATIEER. migSPL. 1miaSPL Mic...

J Solution |

. Acoustics | % Coordinate Systems | ¥ Fre

QOutline

JFiIter: Na
| @ <« 1
Projec

v ‘;,:L

i
=Ly

% Pressure

W, Total Velocity

. Directional Velocity

% Kinetic Energy

% potential Energy

%, Sound Pressure Level

. A-Weighted Sound Pressure Level
#* Frequency Band SPL

& A-Weighted Frequency Band SPL

2
p rms

LSPL =10 |Og (—2

ref

leo log

2 2
preal + pimag

Bk Far-field SPL
B Far-field A-Weighted SPL

| B Far-field Maximum Pressure

| Bk Far-field Phase

_| B Far-field Directivity

| s Far-field Maximum Scattered Pressure
| B Far-field Target Strength

| s Far-field Sound Power Level

) Far-field SPL Mic

1) Far-field A-Weighted SPL Mic

) Far-field Maximum Pressure Mic
) Far-field Phase Mic

= Transmission Loss
%= Absorption Coefficient
s Return Loss
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Details of "Sound Pressure Level” 7
=l Scope
Scoping Method Geometry Selection
Geometry All Acoustic Bodies
=l| Definition
Type Sound Pressure Level
By Frequency
Frequency Last
Identifier
Suppressed Mo
= Results
Minimum 0. dB
Maximum 110.14 dB
Minimum Occurs On |[PML
Maximum Occurs On |computational_domain
=l Information
Reported FrequencﬂEDDD. Hz

2pZ

ref

} (dB)
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Ansys Acoustic/5bEE

Details of "Frequency Response”

=

Amplitude (dB)

Scope

scoping Method Geometry Selection
Geometry 1 Face

Spatial Resolution Lse Average
Definition

Type Sound Pressure Level
Suppressed Mo

Options

Frequency Range Lse Parent
Minimum Frequency 100, Hz

Maximum Frequency 1000, Hz

Display Bode

Chart Viewing 5tyle [ Log¥

Results
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7licate Q Solve | Insert Results User Defined Tools | Views
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Outline Solve P i~ Pressure

. % B e .
Name * | Search Outline| - =~ Kinetic Energy
----- -2 Coordinate Systems - b~ Potential Energy
% Sound Pressure Level
Iﬁ .
..... =~ A-Weighted Sound Pressure Level

..... ,-*Eﬂ Harmonic Aco
------- /=0 Pre-Stress/Modal '[Nﬂf
. ] Analysis Settings
. B Acoustics Region
------- v [:t_— Radiation Boundary -
m | b
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750. 873, 1000,

Frequency (Hz)

Far-field Sound Power Level Waterfall Diagram

Far-field SPL Mic Waterfall Diagram
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1
2 @ EngneeringData 2 & EngineeringData v
3 i) Geometry v ,——m3 ) Geometry v
4 g Model v 4 @@ Model v
5 @ setup v’,—/—cﬁ @ setup v
6 |§5 Solution v o 6 |§5 solution v
7 @ Results v 7 @ Results v
=Nl

]
Ll

R ERRRY A= [EFI A% (SPL)

E: Harmonic Acoustics
Sound Pressure Level
Type: Sound Pressure Lewvel
Frequency: 1400, Hz
Arnplitude

Unit: dB
31472018 538 PM

164.56 Max
133.54
142,53
13152

120.5

109,49
95,474

a7.46

76,445
63.431 Min
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Ansys Acoustic/5bE

DE‘tEilE D_I_' lFar_ﬁeld S-FIII_ Mi': WEtE.‘I‘fE” [}iagram' e e e e e T T e e e e T e e T e q_ D H
Definition
Type Far-field SPL Mic Waterfall Diagram

=

------- fﬁ Acoustic Pressure

#

------- 3 Sound Pressure Level

iy Far-field SPL

m

Definition Method

Coordinates

Coordinate System

Global Coordinate System

X Coordinate 0. m
Y Coordinate 0. m /
Z Coordinate 1. m ﬁ

Reference RMS Sound Pressure | 2.e-005 Pa

Suppressed Mo

Acvanced

Model Type 3D

Results
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Ansys Acoustic,

e

M ERREE)

RPM Value [RPM])

4437.5_|

3875,

3312.5 |

2750,

2187.5 |

1625,

1062.5

I
22,222 21028 4183.3 62639 83445 10425 12506 14586 16667

Frequency (Hz)

¥ Probe X Delete [ ]| LowerBand |4T.HE? [ ] Upper Band

68.367

103.66

75.611

1. 8009

54,008

43,206

32,405

21.603

10,802

-148.82

Far-field SPL Mic [dB]

Apply Band(s) |

Copyright (C) IDAJ Co., LTD. All Rights Reserved.




-l |

H
g B BX R HA1]
' l|-l|-'|:I = REBAIIMEECAESEIR/ TR » https://www.idaj.cn/
e - RESINE)/MEE + support@idaj.cn
« 021-50588290 ; 010-65881497/

<« 1D. )

IDAJ-ChinaEARUS RS

Copyright (C) IDAJ Co., LTD. All Rights Reserved. 66



