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Auralization in Loudspeaker Development
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Listening into a Digital Model
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Measurement of Material Parameters
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Magnitude of transfer function H(f)
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Dynamic Measurement of the Mechanical Stiffness of
Suspension Parts (SPM)
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Linear Parameter Measurement
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Describing the linear behavior by Transfer functions
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Relationship between Nonlinlarity and Distortion
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1. A set of meaningful and

comprehensive distortion
measurements

2. Simple interpretation of the
results

3. Synthesis of desired
transfer behavior

Detailed Description - JAES 10/06 Tutorial Paper:
,Loudspeaker Nonlinearities — Causes, Parameters, Symptoms,*
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Assessing Power Handling

DUT: 1 (01:35:54)
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Investigate the Influence of Ambience Conditions
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- S. Hutt: Ambient Temperature Influences on OEM Automotive Loudspeakers,
AES preprint 5507
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measured by KLIPPEL
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Characteristics to be specified KLIPPEL Template AN
Module

16.1 Rated Impedance LPM, TRF

16.2 Impedance Curve LPM, TRF

16.3 Total Q-factor LPM

16.4 Equivalent Air volume (Vas) LPM

17.1 Rated Noise Voltage PWT PWT IEC17.1 Rated
voltage

17.2 Short term maximum input voltage PWT PWT IEC17.2 Short voltage

17.3 Long term maximum input voltage PWT PWT IEC17.3 Long voltage

17.4 Rated sinusoidal Voltage PWT PWT IEC17.4 Sinus voltage

18.1 Rated Noise power PWT PWT IEC17.1 Rated
voltage

18.2 Short term maximum input pow er PWT PWT IEC17.2 Short voltage

18.3 Long term maximum input power PWT PWT IEC17.3 Long voltage

18.4 Rated sinusoidal power PWT PWT IEC17.4 Sinus voltage

19.1 Rated frequency range TRF

19.2 Resonance frequency TRF, LPM

19.3 Tuning Frequency TRF, LPM

20.2 Sound- pressure in a stated frequency band | TRF TRF IEC 20.2 SPL 1/3 oct.

20.6 Mean SPL in a stated band TRF+ MAT

21.1 Frequency response TRF, DIS

21.2 Effective frequency range TRF+MAT

21.3 Transfer Function TRF, DIS

22.4 Mean efficiency in a frequency band TRF+MAT

23 Directional characteristics TRF+MAT

24.2 Total harmonic distortion TRF, DIS DIS IEC 24.2 THD 9

24.2.3 2" and 3“-order Harmonics DIS

(step-by-step)

24.3.2 2™ and 39-order Harmonics TRF

(gliding tones)

24.4. Characteristic Harmonic Distortion TRF+MAT

(refered to 1/3 octave band)

24..5 Modulation distortion DIS DIS IEC 24.5 MD

24.6. Characteristic M odulation Distortion TRF+MAT

(referred to sound pressure in stated band 20.2)

24.7 Difference frequency distortion DIS+MAT DIS IEC 24.7 DFD
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Requirements for
100 % end-of-line testing R LmER

djull
X

1. reliable detection of defect units EEBHTFTER®K
2. robustness against ambient noise B&REBRZEE
3. high speed #rzE#17

4. flexibility for customer's needs ##1v&3

5. simple use ###5

6. cost effective solutions &xEx

7. In future =2 on line diagnostics ? #x wE# L 25
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B 70 JERVER P

Detecting Defect Units with inaudible symptoms

classificator | —pp- Fail/Pass

MetaHearing Technology

e Regqular distortion are predictable
e Modeling of regular distortion (adaptive learning)
e Masking by regular distortion can be removed actively
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Reliable Measurement in a noisy production'e V|ronment

Stimulus 4>|:[] @) ¢

Device under Test

g— R Noise
________ “ Detection

O 4

Fail/Pass
—» Repeat

Solution:

2 237 3 EE e Second microphone in the far field
> rﬁ JE f{ﬂp Jpgéf Predict noise at DUT
LR

Detects corrupted measurements reliably
> FIETEIHHES Repeats measurement automatically
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High Speed Performance

Speedprofile

KLIPPEL
Wonmal Speed Stimes Speed

s Using very short test signals (<O.53)\

= Levelprofile

lllllllll

Waveform

lllllllll

Points are equidistant in time

Benefits: "1
« Provide sufficient energy into critical bands

e Give sufficient time to establish critical vibration

* Protect driver at low frequencies

* Protect operator at high frequencies
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Keep Programming simple

TR EE
Modified by

/?&D engineer
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Signal Processing Kernel

(Data acquisition, FFT)
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User Interface can be adjusted
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Project Edit Wiew Operation Extras Window Help
R R
Impedance Measurement with added Mass 2
I
Measured Measured with add. Mass Linear Parameter:
KLIPPEL
125 Electrical Parameter:
Mame Walue Unit D
Re 3.23 Ohm e
10,0 Le 0.33 mH i
Lz - mH p
Rz - Ohm e
75 Cmes 584,09 pF  electrical capacitance represen:
= Lces  9.15 mH | electrical inductance representi
6 Res 10.35  Ohm resistance due to mechanical lo
fs 68.83 Hz  driver resonance frequency
50
Loss Factors:
75 o [=] S Mame Walue Unit Description
' Qts 0.62 total Q-factor considering Re an
(O gerial nurnber | | Qms  2.62 mechanical Q-factor of driver in
Qes 0.82 electrical Q-factor of driver in fr
0.0 S[La]rt B St[aFrgt] w Mass
4710 10 £ rMechanical Parameter:
Exit [ ] ForceIDD Pass
[F10] 7 — | Name Value Unit Description
= Bl 560  N/A force factor (Bl product)
_ Phase rMms 18.20 q mechanical mass of driver ¢
@ Fhaze (inp) Phaaie Wb add. M s Cms 0.29 mm¢/M mechanical compliance of d
. b HLIPPEL Krns 3.42 M mechanical stiffness of driv
%E Rrms 3.02  kg/s mechanical resistance of to
= = fin{a.M.}  51.27 Hz driver resonance frequency
e - Qes{a.mM.) 1,27 electrical Q-factor with adc~|
=) i) &0 i requetey [HE1 P 1 D=3 F I _pl_‘

- Code can be protected
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After Sales Service
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