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Experimental Analysis on Brake Squeal Noise Due to Disk Misalignment
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Abstract : To investigate the mechanics of brake squeal noise, the sound and vibration of an actual brake system was
measured using a brake dynamometer. The experimental results show that disk run-out due to the misalignment of
brake disk varies with brake line pressure and becomes the important factor of brake squeal noise generation. Also, it

was confirmed that the frequency of the squeal noise equals to the natural frequency of the disk bending mode.
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Fig. 1 Brake dynamometer.

(a) Accelerometers

Fig. 2 Sensors for brake dynamometer experiment

(b) Sound level meter

Table 1 Measured item
Channel

Measured data(direction)

Velocity of caliper(rotational)

Acceleration of caliper(normal)

Acceleration of caliper(radial)

Sound level

Disk run-out
Disk RPM
Brake torque
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test procedurs

—©— measurement

Line pressure {bar)

Braking number

(a) Test sequence

Fig. 3 Squeal measurement
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(c) Sound pressure at 30 bar

Fig. 4 Waterfall diagram
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Brake Line Prpssure
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(b) Pressure and rotational speed during braking
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Fig. 5 Power spectrum of the sound pressure without braking
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Fig. 6 Mode shape of the disk at 3 kHz and original mode
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Fig. 8 Filtered data

(b) Brake torque at 30 bar line pressure

Time (sec) Time (sec)

(¢) Run-out at 30 bar line pressure
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