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A novel method to identify each inner and outer side of contact pressure distribution

between brake pads and the rotor is proposed. The proposed method identifies unknown

contact pressure distribution from minute rotor deformation measured with sensors inte-

grated in the rotor. Since the rotor deformation is expected to be minute, a displacement

magnifier is developed. In order to identify inner and outer side of contact pressure distri-

bution individually, geometries of the rotor and the displacement magnifier are proposed.

Tikhonov regularization is employed in order to overcome ill-posedness. The verification

of the proposed method is numerically performed using FEM. Identified contact pressure

distribution is well-correlated to exact contact pressure distribution and feasibility of this

method is confirmed.
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Fig. 1 Schematics of the general disc brake system for au-

tomotives and the cross section of the brake caliper.
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Fig.2 Flow diagram of the proposed method.
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Fig.3 Schematic of sensors location. Sensors measure rotor

deformation along z axis.
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Fig.5 Schematic of the deformed displacement magnifier.
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Fig.6 Schematic of the stiffness manipulation to emphasize

sensitivity of the specific surface of the rotor.

RIZ, BRI RBEREDIARD TRIZDWTHIHT 5. Fig.7
IZEA IR RBERED TR IR OB B %2 /R . Fig.7(a) I2t ¥l
oS N VAR RN =112k 23 N RN W 13 Y = e
A=MFOESICAET D, Fig.7(b) XU Fig.7(c) 2%
N — X AE & NHN SATEZ EH I B ZBOLR OBIRX
ZRT.

Contact point dx dy

Point load
Outer surface

.

78

Inner surface

Contact points
Displacement magnifier Undeformed shape
(@ (b) ©

Fig.7 Schematic of the modified displacement magnifier to

emphasize sensitivity of the specific surface of the rotor.
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Fig.8 An example of point load response functions. Point

load is applied on the inner surface.
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Fig.9 An example of point load response functions. Point

load is applied on the outer surface.
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Fig. 10 Schematic of discretized identification areas.
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Fig.11 Simulated point load response functions of all inner

sensors. Point load is applied on inner surface at R5.
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Fig.14 Simulated output of outer sensors.
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Fig.15 Result of L-curve method.
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Fig. 16 Exact and identified contact pressure distribution
on R1.
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Fig. 17 Exact and identified contact pressure distribution
on R2.
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Fig. 18 Exact and identified contact pressure distribution
on R3.
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Fig. 19 Exact and identified contact pressure distribution
on R4.
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