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Application — Damage Detection ey
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EMA — Experimental Modal Analysis
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EMA — Experimental Modal Analysis
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EMA — Experimental Modal Analysis AR
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EMA — Advanced Excitation Technique
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Single vs Double Impact
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Scalable Automatic Modal Hammer

e 20 brake pads * 7 Pressure Condition * 50 points each condition * 5 Averages at
each point = 35,000 hammer hits aprx.

e Repeatability Experiments — 5 Brake pads * 13 Pressure conditions * 25 points
each condition * 5 averages at each point * 5times = 40,625 hammer hits aprx.

* Precise force input and high repeatability.
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EMA — 3D SLDV Data Acquisition
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3D SLDV ‘ﬁ

WILDAU
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EMA and FE Analysis of Brass Plate

Simulation

Experimental

LASER

ANSYS

Foam Bed

WILDAU

SAM

* The plate weighs 398 g with dimensions of 78 x 60 x 10 mm.
e EMA was performed under free vibrational boundary conditions.

Prof. Dr. Peter Blaschke

Influence of Geometrical Correlation

16



Geometry Comparison
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3D Geometry Scanner — CAD Comparison
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3D Geometry Scanner — CAD Comparison
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Scanned vs CAD model
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Results and Analysis — Eigenfrequency Comparison 25
o

EMA FEA
(eigenfrequencies | (eigenfrequenciesin
in hz) hz)

FEA + GOM Rel. Diff Rel. Diff (%)
(eigenfrequencies | (%) EMA vs| EMA vs FEA +
in hz) FEA GOM

3987.61 4226 4113 5,64% 3,05%
5521.4 5355.9 5345.4 -3,09%  -3,29%
9762.58 9229.6 9952.5 -5,77%  1,91%

9142.15 9580.8 9364.1 4,58% 2,37%

FE — CAD Model

FE — Scanned CAD

Model
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Case Study — Geo. Correlation of Brake Pads

__ CAD Comparison

Chamfer Deviation X
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Case Study — Geo. Correlation of Brake Pads ‘ﬁ'
o

= |nspection of chamfer deviations and Fel Chamfer deviation Elanarity.
planarity of all 20 brake pads left (mm) | right (mm) | "™
SEM21_1 1.28 179

EM21_15 133 166 -
EM21_16 121 167 0.21
EM21_29 121 168 0.20
EM22_4 107 18 0.29
[ Em22_ 19 1.09 185 0.15
EM22_35 106 183 0.14
o — EM23_10 1.42 181 0.14
% B EM23_16 i3 0.15
[ Em23_17 161 0.21
[ EmM23_18 118 166 0.19
EM24_1 1.18 19 0.26
EM24_89 12 181 0.19
= Chamfer distance left =1.201£0.126mm EM24_90 107 193 017
» Chamfer distance right = 1.794+0.117mm EM24_92 133 191 031
= Planarity =0.199+0.064mm EM25_22 133 19 0.14
EM25_35 105 192 0.18
EM25_41 1.08 0.15
EM25_43 116 181 0.15
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Brake Pad Complexity ‘ﬁ'

Scorched Friction Material Friction Material

Bosch speeds up the bedding in Bosch utilise cver 80 different friction material formulations
process by "scorching” the pads to to ensure the material is a suitable match for the performance
burn off gases and excess resins requirements of each vehicle application.

instead of allowing them to be
burnt off on the vehicle during
the bedding in process,

Chamfer

Intermediate Layer

or Underlayer

Layer of friction material
with a higher resin content
This increases the bond strength
with the back plate and reduces heat
transler to the brake fluid, which can
reduce braking performance,

Backing Plate
The backbone of every brake pad.
Our backing plates are powder
coated to prevent corrosion.

Adhesive Shim
This bonds the friction
material to the backing plate.
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Results and Analysis
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Validated Dynamic Model

Simulation Experimental
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Conclusions AN.

» Dimensions of manufactured structures will have
deviations to the given CAD dimensions.

» For precise model correlation the geometry of the
test specimen has to be correlated with the model
derived from CAD

» Incorrect geometrical model will lead to incorrect
correlation that will have a negative impact on model
updating
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Thank you for your attention. Questions...?

Prof. Dr. Peter G. Blaschke Dr. Tarun Teja Mallareddy

Tel.: +49 (0) 3375 508 483 Tel.: +49 (0) 3375 508 358
Mobil: +49 (0) 152 267 60 478 Mobil: +49 (0) 179 615 0220
E-mail: peter-g.blaschke@th-wildau.de E-mail: mallareddy@th-wildau.de

www.TH-Wildau.de/Maschinendynamik
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