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Contact problem of the disc brake is important for designing the brake caliper. Contact situation, such
as contact pressure and contact stiffness are thought to affect the occurrence of NVH issues. NVH issues
such as brake squeal and brake judder are the one of the main factor to increase development cost and
duration. However, generally contact situation during braking of the brake is difficult to observe
directly. Indirect observation method of contact situation is needed

In this research, identification methods for anisotropic elastic constants of brake linings and contact
pressure distribution are developed using inverse analysis. Inverse analysis is effective method for
indirect and in-situ identification.

Identification method for anisotropic elastic constants of brake linings is developed using measured
eigenfrequencies of the brake pad. During measurement, several constraints are applied to the brake pad
in order to overcome ill-posedness of this problem. In addition, a novel bonding technique using ice is
developed in order to constrain the pad to the metal block without any destruction. Non—-linear observation
equation is built with finite element analysis. Verification tests are performed and results are well
correlated to results of conventional method.

Identification method for contact pressure distribution between pads and the rotor is developed using
measured minute rotor deformation caused by contact pressure. Rotor deformation is thought to be minute
a novel sensor based on the tactile organ of the crab is developed in order to magnify rotor deformation
Observation equation is constructed with measured point load response function in order to reduce the
modeling error. This inverse problem is regularized with Tikhonov regularization. Effectiveness of the
proposed method is confirmed with numerical and actual experiments. We succeeded in visualizing of contact
pressure distribution during braking for the first time in this field.
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